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To those who hare ney«r seen the book at all we say, if there be anything which you 
want appertaining to a treatise on the diseases of the Inngs, and cannot find elsewhere, 
yon may look for it with confidence in the work now before ns. In short, Dr. Walshe-s 
Treatise on the Diseases of the Lungs is a book eminently fit for counsel to the young ; 
and as a book of reference for the experienced, has not been excelled. — N. Y. Med. Times^ 
September 20, 1860. 

We can cordially recommend this last edition of Dr. Walshe^s treatise to all students 
and practitioners. — Am. Journal Med. Scunce^^ October, 1860. 

For exhaustire treatment of subject, soundness and reliability of dicta, and eminently 
readable style, terse yet lucid, it meets our hearty approval. — Chicago Med. Examiner, 
September, 1860. 

We know of no work in our language from which a clearer or more intelligent know- 
ledge of the diagnostic signs of auscultation and percussion can be obtained, while In 
reference to the pathology and treatment of the all-important diseases of the lungs, it is 
equally able and satisfactory. All the interesting points both of the pathology and treat- 
ment of pulmonary affections which haye recently arisen, and which have been so gene- 
rally and earnestly discussed of late, are rcTiewed and most ably treated of, so that the 
reader will desire but little which he will not find in Dr. Walshe's work. — St. Louis Med. 
JouTMol, September, 1860. 

We may observe, in conclusion, that '' Walshe on the Lungs*' should be in the possession 
of every student of medicine and every practitioner. It might be without impropriety 
designated as a handbook to diseases of the lungs, and would with little study enable 
any one, not fully conversant with the employment of the stethoscope, to render himself 
master of the phenomena which it elicits, as well as the other physical means applicable 
to the elucidation of pulmonary disease. — British Am. Med. Journal, October, 1860. 

We are gratified in being able to announce another edition of this now standard work. 
It is scarcely necessary to say that the topics discussed are traced by a masterly hand — 
the previous editions have sufficiently acquainted intelligent readers with the abilities of 
Dr. Walshe, and the teal, large experience, and facile pen which he brings to the work 
before him. The present edition is not merely a reprint, but, as the author remarks in 
his preface, has been carefully revised and much enlarged, and may be said, in the main, 
to be rewritten. — Chicago Med. Journal^ September, 1860. 

We have here the cream of practice in these diseases. — N. Y. Journal of Medicine. 

It is far in advance of any other treatise on diseases of the chest, either in this or any 
other country. To the practitioner, the clinical teacher, and the student, this work will 
|>rove alike invaluable. — London Medical Times, 

BLANGHABD k LEA, Philadelphia. 
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Mt dear Sis, 

When in days now long past— days amoDg the happiest of mj life 
I made my first steps in the study of Clinical Medicine under your guidance, 
I had many opportunities of learning that your critical severity in estimat- 
ing your own work, was not more remarkable than the indulgence with 
which you noticed the humblest efforts of others in the difficult path of 
scientific obserration. Had not this trait in your character fixed itself in 
my memory, I should not have ventured to offer you, as I now do, a work 
which I know to be so unworthy of bearing your distinguished name. 

Since those days the importance of minute observation and of numerical 
collation of facts has been so thoroughly recognized in Pathology — ^the 
justness of the principles for which you struggled is now admitted to be so 
obvious— that people only wonder those principles should so long have 
been opposed. But if this be one of your scientific triumphs, from it has 
originated a yet greater. There is a study, but now springing into life 
—that of the Science of History — and for the establishment of that science, 
it is commonly conceded, the Numerical Method ranks as an indispensable 
infltroment And it is not too much to affirm, that the successful appli- 
catioD of numbers to medical facts — ^facts which, it was long held, lay ex 
fuUurd rerum beyond the pole of numerations-has paved the way for its 
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application to the vaster, if not the loftier, themes of moral and political 
philosophy. So tme is this, that the fotare historian of mental civilization, 
in faithfully performing his task, most ofttimes mark his page with the 
name Louis. 

I am, my dear Sir, 

With profound respect, 

Yonr faithfnl friend, 

W. H. WALSHE. 

London, December^ 1861. 



ADVERHSEMENT TO THE THIRD ED^HOX. 



The present edition has been carefully revised; much 
new matter has been added, and the entire work in a 
measure remodelled. 

Numerous fiicts and discussions, more or less completely 

novel, will be found in the description of the principles of 

physical diagnosis ; but the chief additions have been made 

in the practical portions of the book. Several affections, of 

which little or no account had been given in the previous 

editions, are now treated of in detail. Functional disorders 

of the heart, the frequency of which is almost rivalled by 

« 
the misery they inflict, have been closely reconsidered; 

more especially an attempt has been made to render their 

essential nature clearer, and consequently their treatment 

more successful, by an analysis of their dynamic elements. 

While we are, on the one hand, enabled honestly to 
affirm that the medicinal means of controlling organic dis- 
eases of the heart have of late years improved, we can, %a 
the other, lay fair claim to still greater advance in a hy- 
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gienic point of view. And hence it comes, that the hopeless 
motto of Corvisart's work on cardiac diseases, " hearet lateri 
lethalis arundo," infinitely well-chosen in his time, grows 
yearly less and less appropriate. 
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INTRODUCTION. 

I.— CLINICAL TOPOGRAPHY OP THE HEART AND GREAT VESSELS. 

1. The heart, seated in the lower part of the anterior mediastinum, 
is held tn situ directly by the great vessels, arterial and venous, and, 
indirectly, through the pericardium, by the diaphragm. These 
attachments, fixing the base only of the heart, permit free play to 
its general n^ass, which in point of fact hangs loosely in the peri- 
cardial sac. This looseness of attachment, and this freedom of 
movement, essential to the physiological well-being of the organ, 
entail a specific inconvenience in the extreme facility with which 
the heart, in this respect almost rivalling the uterus, undergoes 
various displacements. 

2. Lying obliquely (with its long axis directed forwards, down* 
wards, and from right to left, at a slightly varying angle with the 
mesial plane), the base of the organ corresponds, anteriorly, to both 
third costal cartilages, and the apex to the sixth left costal cartilage; 
while, posteriorly, the upper edge of that base lies opposite the 
fourth, the lower opposite the seventh, or even the eighth dorsal 
vertebra, separated from the spine bv the aorta and oesophagus. A 
line, carriea horizontally backwards from the apex, falls in the 
majority of adult males on a spot seated less than two inches to the 
left of the body of the eighth dorsal vertebra. 

S. The postero-inferior surface of the organ, somewhat flattened, 
rests upon the central tendon of the diaphragm ; the superoanterior 
lies in apposition partly with the left ana right lung, partly, between 
these organs and especially at its lower part, with the walls of the 
chest. 

4. Of the two main borders of the heart, the right, notably the 
2 



18 



INTBODCCTION. 



thinner, lies lower, nearer the anterior chest-wall, and ia habitutllj I 
more horizontally placed and straighter than the left. I 

5. The heart occupies the entire of the lower eternal, with certaiti 
portions of the left and right mammary, regions, and inclines to 
encroach, more or less according to the amount of repletion of ita ] 
cavities with blood, on the lower aspect of the infra-clavicular 
regions — an encroachment practically more frequent and significaut 
on the right than the lefl side. 

ti. The relationship of the difTerent compartments and orificett of 
the heart to the snrface is a matter of which the clinical student 
cannot exaggerate the importance; upon correct notions concerning 
tbia relationship essentially hinges the diagnosis not only of certain 




diseases of the heart itself but of neighboring structures. Tho 
lojmgraphical statement I ara about to submit for bis guidance 
embodies the results of observations continued fur a number of 
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years, and made by driving long needles into the bodies of mnle59, 
at various fixed points perpendicularly to the surface, before the 
abdomen or thorax had been opened. The subjects, thus treated, 
had been cut off by all varieties of disease indiscriminately : colla- 
tion of the observations made upon the whole series at once showed, 
as might have been anticipated, that the cases bore division into 
four classes — those in which the position of the organ was appa- 
rently normal; those in which intrinsic disease had perverted the 
relationships of its several parts; those in which extrinsic disease 
had affected its topography; and those in which intrinsic and ex- 
trinsic disease had both severally produced their effects. In the 
{^resent place the normal state will alone be considered. The out- 
ines ana spots indicated only apply with precision to the male body 
examined in •the recumbent posture, and free from any notable 
amount of physiological peculiarity either in the form of the chest, 
the bnlk of the lungs, or the mass of the solid, and fulness of tlie 
hollow, abdominal organs. Nor must it be forgotten that the average 
result only is here presented — on either side of which slight o^5cil- 
lations, in all conceivable directions, are compatible with perfect 
functional health of the thoracic organs. 

7. (A.) BekUionships to the anterior e^xr/ace of the chest, — The right 
auricle reaches, more or less extensively, according to the amount 
of blood stagnating in or moving through the right side of the 
heart, into the right mammary region — mainly on the level of the 
third cartilage and fourth interspace, slightly on that of the second 
space. In cases of extreme distension this auricle, reaching the 
fifth right cartilage below, may stretch upwards almost to the in- 
ferior edge of the second cartilage. 

8. The right ventricle corresponds mainly to the lower sternal, 
and the left mammary regions. Its inferior, and nearly horizontal, 
border stretches from the fifth right cartilage to the point at which 
the apex beats in the fifth left space midway between the left edge 
of the sternum and a line let fall vertically from the left nipple, 
coasting as it passes the upper part of the sixth left cartilage. The 
vertical span of this ventricle at the left edge of the sternum reaches 
from the third to the sixth cartilage. The base of the ventricle, 
running slantingly from above downwards and from left to right, 
encroaches slightly (more inferiorly than superiorly) on the right 
mammary region, between the third interspace and fifth cartilage. 

9. The left auricle lies deeply behind the root of the pulmonary 
artery — little but the appendix (Diagram, m) being visible ante- 
riorly, as the organs lie in situ. The middle point of this auricle, 
from above downwards, corresponds to the cartilage of the third 
rib ; the auricle encroaches to a variable extent on the second and 
third interspaces. 

10. The left ventricle, reaching vertically from the third to the 
upper edge of the sixth left cartilage, occupies a portion of the left 
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uasz.-zrMTT re^xic A tKmsfmnssr^j vbtow ^bip omly of lUi vea- 

K**. Tm bnn. i^ksTm m wiioiie. cncMfi, ^rertioJly, fiom the 
fieecod Kaee to tive a^ziai cmuige; uid larasFvcnelj, froBH m little 
vishia the ie& nipple to m fiwcr s Imdi^ or more lo tlw light of 
thesterDom: tMK aie ^he liaiia of tbe da^cfloriSK if/M. Tbe 
entire of tbe left Teotnck, tLe gresier pvc^ bj &r, of iIm left inn- 
de, uid ft iftrge poraon of tbe li^dix Tentride: tovardt tbe i^ex, lie 
to the Idt of tbe «ernnm: and on tbe levd of tbe fowth eftitQuOi 
tbe widths of bemrtrsabetftxioe, lying oo ^tber side of tbe left border 
of tbe sternum, ftie renr doBdj tbe sftxae. 

IL A line Cftnied directly bftckvsLids frtnn tbe mpex of tbe npper 

angle of tbe ibarth left intenpaoesi viU hH as neuij as possible on 
the oentre of the heart s sarfiuoe. 

12. The chief relationships of tbe Inngs to tbe besit, iqpplieable 
in clinical stodj, are as follow. Tbe entire of tbe right anridei 
and about one-Uiird of tbe right rentride, are eovefed by the right 
loDg, which passes rertically downwardsi coasting tbe middle line, 
to the lower edge of the hart: the entire of tbe Idt aoride, tbe 
upper left part of tbe right Tentridei and the entire oS tbe left ven- 
tricle, except a variable, bat small, portion towards the apex, are 
covered by the left long. The portion of heart nnooTered by Inog, 
thus belonging almost exdosively to the right TentridCi is of niddy 
trisngular shape. The upper angle of tbe triangle correaponds to 
the middle line on the levd of the foarth cartila^ where the ante* 
rior edge of the left long diverges from its fellow; while the base 
is formed by that portion of the lower edge of the heart lying be- 
tween the middle line and the spot at which the apex beats: this is 
tbe superficial cardiac region. The vertical side of the triangle 
measures on an average, in the middle-sized adult male, two inches 
— tbe horizontal, two inches and a half — the oblique, nearly three 
inches. {Vide Diagram.) But, although it be certain that the 
triangular outline is of sufficiently constant occurrence to be re- 
gard^ as the typical condition, it must be admitted the form varies, 
sometimes resembling a parallelogram, sometimes nearly square, 
sometimes wholly irregular. 

18. Valves. — (a.) The upper or free edge of the pulmonary valves 
lies horizontally, and in the mass of persons a shade above tbe 
upper edge of the third left cartilage, tne body of the valve conse- 
quently a little lower than this — the left edge of the sternum hav- 
ing closely the same width of the vessel on both sides. Luschka^ 
places this valve somewhat higher ; but, in point of fact^ almost all 
tbe spots of importance are fixed bv him at a slightly higher level 
of the chest than would be justified by the average result of my 
observations. 

I Dif Rrostorgane det MeoBcheD, p. 12— s work of moet conscientiously eUbo- 
rst«d dvUll. 
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(5.) The aortic valves, lying horizontally a very little farther in- 
irards and lower than the pulmonary, correspond to the union of 
the sternum and third left cartilage. 

(c) The attached edge of the tricuspid valve, slantingly placed 
across the sternum from above downwards, and from left to right, 
inclines from the neighborhood of the sternal edge of the third left 
interspace nearly to the sternal end of the fourth right interspace 
or fiftn right cartilage. 

{d.) The attached edge of the mitral valve lies almost horizontally 
about one-quarter of an inch lower than the attached bases of the 
aortic valves, very slightly further inwards than these, and deeper 
than the tricuspid valve. The attached border lies oh the level of 
the union of the third cartilage with the sternum, nearer, as a rule, 
the upper than the lower border of this: I have, however, found 
the body of the valve as low as the mid-height of the third inter- 
space. 

14. The transverse distance between the nearest points of the 
right pair of valves, tricuspid and pulmonary, averages half an inch ; 
the left sets, aortic and mitral, fall within the same vertical plane. 

15. A superficial area of half an inch square will include a por- 
tion of all the four sets of valves in situ; an area of about one- 
quarter of an inch, a portion of all except the tricuspid. The 
isolation and distinction of the sounds and murmurs produced at 
the several orifices, if possible at all, must be effected on some other 
principle than that of direct conduction to the nearest spot of the 
chest-surface — that spot is in point of fact practically the same for 
all. 

16. The aorta, rising from the sternal end of the third left carti- 
lage, nearly opposite the union of the two sternal regions, ascends 
at once into the upper sternal region, at first under cover of the 
pulmonary artery ; and, inclining to the right, reaches by its right 
border the inner and upper part of the second right costal cartilage, 
occasionally touching on the inner edge of the first interspace: 
thence crossing, almost horizontally, the upper sternal region, on 
the level of the first interspace, and in front of the trachea just 
above its bifurcation, it passes backwards and downwards to the 
left side of the body of the third dorsal vertebra. Sometimes the 
entire of the arch lies a little higher than this. 

17. The pulmonary artery ascends from the position of its valves, 
with slight inclination to the left side, as far as the second left 
cartilage or first interspace, its point of bifurcation ; in this short 
course it passes somewhat backwards, and is consequently further 
somewhat from the surface of the chest opposite the second, than 
opposite the third, cartilage. It occupies a portion of the upper 
sternal region, encroaching on the edge of the left infra-clavicular. 

18. The arteria innominata rising on the level of the upper edge 
of the first interspace, or on that of the lower part of the first carti- 
lage, behind the right half of the upper sternal region, passes up- 
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wards and to the right, bifurcating to the right of the trachea, and 
behind, or a little alwve, and to the right oT, the sternoclavicuhir 
joint: in ita course it lies partly in front of the right half of the 
trachea. 

19. Inasmuch as the sounds and murmurs produced in or 
transmitted along the arch of the aorta, the pulmonnry and the in- 
nominate arteries are, as a rule, severally best isolated at the flecond 
right, the second left, and the first right costal cartiliiges — these 
cartilages may for clinical purposes be respectively calJeti the aortic, 
pulmonary, and innominate. An important qualification to tbia 
general truth must, however, be added. Inasmuch as the pulmo- 
nary artery at its root lies in front of, and nearer the surface than, 
the aorta, with which it stands in close union, it follows that at the 
actual base the vibrations of the aortic valves are not only conveyed 
to the surface through the pulmonary artery, but having reached 
the walla of this vessel may be freely transmitted along ihem, and 
hence that either sound or murmur really produced at the mouth 
of the aorta may be belter audible at the cartilage we have just 
nameil pulmonary, namely, the second left, than at the second right 
or aortic. 

20. The superior vena cava lies along the right edge of the aa- 
conding portion of the arch of the aorta, near the right border of 
the sternum, from the first interspace to the third cartilage; in the 
former spot occurs the union of the two innominate veins. 

21. The pericardial sac (representing a cone of which the base, 
lying inferiorly, is fixed to, and partly incorporated with, the upper 
surface of the central tendon and muscular portion of the left alaof 
the diaphragm, white the apex, placed superiorly, embraces the 
lower two inches of the great vessels) extends from the second to 
the seventh left costal cartilage. In rare instances, however, where 
the pericardium proves wholly free both from present disease and 
from anatomical evidences of post morbid distonaion, the cavity of 
the sac reaches the level of the first costal cartilage.' 

22. A larger portion of the pericardial sac lies to the left than 
the right of the middle line — the superficial areie of the two por- 
tions standing to each other ver^ closely in the ratio of 3 : 2. 
Hence the extent of reflected pleura is greater on the left than tbe 
right side — a fact wherefrom some diagnostic inferences indirectly 
flow. 

23. The sac of the pericardium lies further from the anterior 
chest-wall superiorly than inferiorly — a mode of relationship which 
lends its aid in rendering the detection of fluid less early, as a rule, 
at the up|>er ihau the lower part of the cavity. 

24. Tbe action of the heart is accompanied, as vivisections prove, 1 
by alterations in form, size, axis, and position ; in systole, in diaa- 
lolc, and in repose tbe organ is specially characterized in regard of I 

■ H. EIi>d«OD, r. C. II., Mntefl, toI. ii. p. 20. 
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these four attributes. But to what extent are these changes, pro- 
duced by the heart's own working, clinically appreciable? In the 
perfectly natural tjtate not one of them can be substantiated except 
the visible and palpable alternate advance of the heart's apex to, 
ftnd recedence from, the surface during systole and diastole. But 
in certAin morbid states it may be ascertained, by the help of the 
eye and band combined, that during the systole the organ twists 
spir&lly on its longitudinal axis from right to left, especially towards 
the Apex, which at the same time comes forward; while the con- 
verse cnuvemenu attend the diastole. In certain cases, too, where 
obstruction to the intracardiac circulation is carried to n high 
point, alterations in size and even in shape may be established by 
careful percussion. 

25. U has been already signified [6] that the precise position of 
the heart within the thorax varies independently of disease either 
in, or bevond, the organ itself. This variation expressly aBecis 
height — the organ lies a little lower or a little higher than natural. 

26. Age exercises an infiuence in this direction. In early youth 
the organ lies higher than in the mass of persons advanced in life. 
Many conditions probably combine to lower its position as years 
roll on: the iocreasiDg weight and bulk of the heart itself, a normal 
effect of prolongation of life, drag it down ; the pressure in aged 
people of emphysematous distension of the lungs pushes it down; 
and the aorta, atheromatous or actually calcified in old age and hence 
impaired in elasticity, sustains the weight of the organ less eft'ect- 
irety than in youth. 

27. The heart of the civilized adult female, of the present day, 
lies on the average slightly higher than that of the adult mate. I 
am inclined to believe this diflerence the result of dress: the habit 
of tight lacing in the female will tend to lower or raii^e the heart 
acooraing as the line of maximum pressure is low or high — conse- 
quently, as the fashion of low waists prevails at the present day, to 
raise it. The tight abdominal belt worn by some males exercises 
Baimilar, though less marked, influence. 

2S. Alteration of posture of the body aOed^ the site of the 
organ also. The heart falls downwards somewhat (if its substance 
ha weighty, the fall may equal an inch) in the erect position, and 
oomea more forward than in decumbency. Changing the position 
)D decumbency from the right to the left side will carry the heart 
u inch, or even more, to the right or left of the position it occu- 
pies when the individual lies on the back. Now this is a. fact of 
oonaiderable importance, ns it shows that, especially when such 
change is only moderate in amount, lateral movableness of the dull 
perouaBion-soand of the deep cardiac region cannot be accepted as 
ooDclosive of the existence of fluid in the pericardium. In the 
prone posture and in decumbency on the left side the heart comea 
more fQlIy towards the chest-wall than in the supine posture, or in 
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decumbencyon tbe right eide — facts which bare their clinical 
plicalioD in the diagnosia of pericardial friction Bound. 

29. The mode of dissolution exemaes an influence on the precise 

Sosition of the heart pml-morlem. If the immediate mechanism of 
eath have been asphyxial the heart will lie lower than if it had 
been syncopal, and the amount of the difference will be in the 
direct ratio of the degree to which the aaphjxial or syncopal phe- 
nomena bave been severaily carried. In comparing tee position of 
the heart ader death with that supposed to have been establiahed 
dariug life, the mechanism of tbe final struggle must consequently 
be borne in mind. 

BO. Locomotion of the heart attends each act of respiration. In- 
spiration, by carrying the diaphragm downwards, lowers the heart, 
sometimes by an entire interspace; and, by bringing a thicif stratum 
of the left tung in front of the organ, removes it somewhat from 
the thoracic walls: the weakening effect thus produced on the 
heart's impulse and sounds is in healthy persons very perceptible. 
The position of the valves and the maximum points of the cardiac 
sounds are proportionably lowered; bnt it is to be remembered, 
that the depression of the diaphragm displaces tbe base more than 
the apex of the heart. This depression tends to lengthen momen- 
tarily tbe great vessels, especially the ascending portion of the 
arch of tbe aorta. The converse effects are produced by expira- 
tion. The amount of this locomotion is unequal in the two sexes. 
Inasmuch as the calm breathing movement of the male is essentially 
abdominal and inferior costal (phrenic), while that of the female 
plays specially on the upper third of the chest, the heart changes 
Its place more extensively with the respiratory act in the former 
than in the latter sex. 

31. (B.) Rehtunit/iipe to the posterior surface of the chest. — On the 
whole, these ore of much less clinical importance than the anterior 
group. 

82, Of the heart itself the parts which come nearest the posterior 
chest-wail are the lelt auricle essentially, and the lef\ ventricle to a 
email extent at its upper part. These, the portions of the heart 
lying furthest backwards, are separated from the surface by the 
pericardium, superiorly and transversely by the left bronchus, 
vertically by the (esophagus, the thoracic aorta and the vertebral 
column — on the left side by the lung, while on the right (scarcely 
more than one quarter of the left auricle lies to the right of tbe 
mesial plane of tbe body) the lung is separated from the heart 
proper by the right pulmonary veins, vena cava inferior, and right 
main bronchi. As, anteriorly, scarcely any of the left auricle ia 
visible on the surface, so, posteriorly, a very email portion only of 
the lower etige of the right auricle nears the surface.' 

33. The descending portion of the nrcb of the aorta, continued 

' Lujclika, toe. d(., Tftt. iv. 



I 



WSiaHT AND HXASUBXHENT8 OF THE HBABT. 26 

into the thoracic aorta, passes on the left of the spinal column 
behind the left pulmonary artery, the left main bronchus, the left 
auricle, and the posterior base of the left ventricle. Murmurs pro- 
duced in the course of the thoracic aorta are well audible in the 
left vertebral groove from the fourth to the eleventh ribs ; those 
produced at the aortic valves and conducted in the walls of and 
within the vessel, are, as far as the back is concerned, best heard in 
the left vertebral groove from the third to the fifth spaces — assum- 
ing that the conducting faculty of the lungs and other adjoining 
structures has undergone no deviation from the standard of health. 
Aortic or pulmonary murmurs are with difficulty transmitted in a 
direct line through the intervening tissues backwards to the poste- 
rior surface of the chest. 

84. The mitral orifice corresponds most nearly to the level of the 
sixth rib and space in the left vertebral groove — and here the mur- 
murs produced at that orifice are best audible by direct conduction 
backwards. 

II.— WEIGHT, SIZE, AND IfEASUREMENT OF THE HEART. 

A. — Ih Hbilth. 

85. Inasmuch as the heart varies very sensibly in bulk with 
the stature and mass of the whole body, and also with the age of 
the individual, it follows that a general standard applicable with 
absolute precision to all persons, even of the same sex, is not 
attainable. For practical purposes, it may, however, be assumed 
that nine and a half ounces represents the average weight of the 
healthy male heart, eight and a half ounces that of the female 
organ, between the ages of thirty and sixty. A material deviation 
in either direction from these estimates would indicate a failure or 
an excess of nutrition.'* 

86. The discoveries, independently made by Clendinning and 
Bizot, that the weight of the heart, the thickness of its walls, and 
the length and breadth of its mass, increase, as age advances, have 
their clinical application, especially in individuals of the male sex, 
in whom the change is much more sensible, both in amount and 
in steadiness, than in females. A weight over ten ounces in a male, 
aged five-and-twenty, would certainly render the existence of mor- 
bidly hypertrophous growth more than probable, whereas at the 
age of fifty a weight of ten ounces and a half might have coincided 
with a perfectly healthy state of the organ in all its local attributes 
and systemic influences. It must, however, be confessed that in 
the present state of knowledge there are intermediate degrees of 
over- weight, the healthy or morbid nature and tendencies of which 
can only be determined by reference to the past functional condi- 
tion of the organ : in other words it results positively from my 

■ TheM estimates not cmlj oloselj represent the mean, bat also the most oom- 
mony weights in a large number of oases. 
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observatioDS that a givea weight of heart, in a given sex, 1 
given quinquennial period of life, wilb a given stature, and a given 
weight of the whole body, will in one instance Lave belonged lo 
an individaal whose heart baa never caused him the least trouble, 
m another to a patient who baa suffered from many of the minor, 
perhaps some of the graver, evila of hypertrophy. Forced by ex- 
perience to accept this conclunion, I attach little importance to 
slight excess (from half an ounce to an ounce and a half) above 
the alleged normal par of weight. 

37. The thicknesa of wall of the different parts of the heart has 
been moet carefully established by M, Bizot,' and from his tables 
the following excerpt, having real practical significance, is arranged. 
It displays the mean thickness in French lines of the walla of the 
ventricles and septum, exclusive of the columnte caruete, between 
the ages of sixteen and eighty : — 
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Hence it appears, the middle part of the left and the base of the 
right ventricle are respectively the ihickeat parts. From other 
tables it follows that, whereas the thickness of the lel^ ventricle 
steadily increases with advancing years from puberty to extreme 
old age, that of the right ventricle remains almost stationary. The 
earlier the period of life, the less the difference between the thick- 
ness of the walls of the two venlricles, 

38. The mean thickness of the wall of the right auricle haa been 
estimated at about 1 line Fr. by M. Bon illaud— that of the left 1| 
line. 

39. The absolute and relative capacities of the four compart- 
ments of the heart, during life, cannot be estimated with precision 
from examination of their area) after death. The manner of disso- 
lution must obviously affect to a serious degree the relative condi- 
tion of the four cavities ; and hence it is that the results of different 
observers vary so widely aa to render them all untrustworthy. As 
ti3 absolute capacity, nothing can be stated with even an approach 
to certainty. The capacity of the two ventricles is probably equal 
— that of the right auricle slightly greater than that of the lefi, say 
in the proportion, taught by M. Cruveilhier, of 5 : 4. 

40. The establishment of the width of the four orifices of the 
heart, though by no meana so easy as might on first thought be 
imagined, is not beset with the extreme difficulties attending that 
of the capacity of its cavities. The simplest and moat correct plan 
consiats in laying a wet piece of thin cord along the attached border 

■ Him. titd, Soo. d'Obtervalian da P&rio, t. i. p. 230. 
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of tbe atiri^lo-ventricalarf and the free border of the arterial, 
▼alves: there is no necessity to stretch the parts, as the cord follows 
closely the inequalities of the surfaces.' The mean measareraents of 
M. Bizot, from the ages of sixteen to eighty, are subjoined in French 
lines : — 

AvEicrLO-TimiruLim OsrFicn. # Aktbmal Oeipicis. 

Left Left. 

Mftlee. Females. Ifalet. Females. 

Mean . . 45}} 41| Sl^f 28} 

Blgbt Blgbt. 

Mean . . 54if 48^ 32{| 30^^' 

Hence it appears that the mean excess in width of the right over 
the left auriculo-ventricular orifice equals about b^ lines in males, 
tt]} lines in females: the pulmonary orifice exceeds the aortic in 
width by a mean amount in males of IjV li"^? ^^ females of IJ line. 
Hence, while the excess of width on the right side of the heart is 
relatively greater in the male at the auriculo-ventricular, it is rela- 
tively greater in the female at the arterial, orifice. In persons who 
have passed the age of fifty it would appear from M. Bizot's figures 
that tne aortic orifice is wider than the pulmonary by a mean amount 
in males of 1 line — in females of ^g of a line. This deviation from 
the rule of earlier years is plausibly referred to the greater frequency 
of atheroma and calcification in the artery of the left side, whereby 
the resistant power of the vessel being diminished it gradually 
undergoes dilatation. 

41. As in the case of the right and left compartments of the 
heart, so in that of their orifices, it has beeti suggested that the 
difference existing at death is directly connected with and depend- 
ing apon the manner of dissolution — and either does not exist at 
all, or exists only to a slight degree, during life. This appears to 
roe less unlikely to be true — or true to the full degree intended— 
of the auriculo-ventricular than of the arterial orifices. 

B.t-Iv DiSBASB. 

42. The diseases of the heart itself and its membranes of course 
variously afiect, and indeed in some cases are mainly signified by 
changes in, the weights and measurements we have just been refer- 
rinff to. But there are certain diathetic affections in which the bulk 
and measurements of the heart undergo very sensible alteration, as 
a consequence probably of the lessening mass and failing nutritive* 
ness of the blood. To these conditions must, probably, be referred 
the deficiency in the mean weight and size of the heart of persons 
cut off by chronic phthisis and cancer, as demonstrated by MM. 
Louis and Bizot. It may be that a phthisical individual, whose 

■ " What to Obsenre at the Bedside.'* By the Lond. Med. Soo. of Ob«., p. 109, 
Bd. 2. 
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keart only reaches the par of health for his age and ^§x, is never- 
theless clinically the suDJect of hypertrophy : his amount of heart 
is beyond the legitimate wants of nis impoverished system. 

48. On the irritant qualities of the circulating fluid in Brighfs 
disease probably depends the excess of bulk of the heart in the 
majority of individuals sufl^ing under that complaint — and who, 
while free from valvular anection, are not, symptomatically con- 
sidered, the subjects of hypertrophy. 



PART I. 

CLINICAL PHYSICAL EXAMINATION OP THE HEART 

AND BLOODVESSELS. 



§ L— THE HEART. 



44. The physical methods of examinatioQ applicable to the heart 
are : Inspection ; Application of the hand and Palpation ; Mensu- 
ration ; Percassion and Aoscaltation. 

8BCTI0N I.— mSPBCTION. 

46. Inspection directs itself to : the form of the cardiac region ; 
the condition of its integuments; and the visible impulse of the 
heart 

▲. — nr HKAXTH. 

46. (a.) Form, — In perfectly normal chests the part of the walls 
lying to the left of the middle line, and corresponding to the heart, 
ooes not differ perceptibly in form from that placed to its right ; 
these two divisions of the thorax are symmetrical. But individuals, 
who have never suffered from pulmonary or cardiac disease, occa- 
sionally present a moderate excess of convexity of the cardiac 
region generally, as a result of natural conformation, of curvature 
of the spine, or of change of form produced by influences of a 
non-morbid kind. So, too, physiological depression, or flattening, 
of the lower part of the prsecoraial region, in particular, sometimes 
occurs. M. Woillez states that such depression, when really non- 
morbid, is observed in the corresponding right region also— is in 
fisu^t symmetrical ; but, I confess, I cannot wholly agree with him 
on this point Without questioning the general accuracy of his 
statement, I must observe that I have occasionally seen depression 
limited to the left infra-mammary region, both in the male and 
female, where the most careful examination failed to elicit evidence 
of present or past disease, either of the heart, liver, lung, pleura, or 
diaphragm. 

47. (&.) Integummia, — The prseoordial interspaces are of the same 
width, and lie on the same plane as their fellows on the opposite 
side ; and the soft parts have the same characters on both. 
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48. (c.) Impulse. — In the majority of healthy peraons the irapn 
is visible only at the apex, which beats in the fifth interspace, and 
somewhat agiiinfit the eixth rib, about midway between the line of 
the nipple and the left border of the sternum ; the area of visibls 
impulse does not exceed a square inch. Various physiological acta 
modify the precise spot of visible impulse. Thus changes of pos- 
ture elevate, depresa, throw it upwards or backwards: inspiratloa 
lowers it somewliat, and by carrying the lung in front of the heart 
weakens Jta force; expiration has the converse eSects. A full meal 
or flatulent distension of the abdomen raises the apex-bent some- 
what, and throws it to the left; pregnancy baa the same eliect. As 
a. rule, thin, tall persons have an impulse of greater visible extent 
than the short and stout: in the obese, none eon be detected; in 
persons with short sternum, it can be seen in the epigastrium. 
Habitually, it is more extensive in males than in females, and in 
persons of nervous than of other temperaments. 

To the eye the impulse seema gently heaving and gliding from 
above downwards and from right to left, of brief duration, free from 
abrupluess, regular in rhythm, and single. 



49. (a.) Form. — The cardiac, or precordial, region becomes arched 
forwards in the course of pericardial effusion. I have never ob- 
served this change of form in pericarditis previous to the occurrence 
of liquid efl'ui^ion; but it may occur while the fluid is yet very 
small in quantity. The intercostal spaces widen — their muscular 
planes eventually almost protruding beyond the level of the ribs; 
while the left border of the sternum is pushed more or less, never 
more than slightly, forwards: change of form so marked as this 
indicates abundant effusion, and may reach from the sixth to the 
second left cartilages inclusive. Hypertrophy of the heart, espe- 
cially of the left side, increases similarly the convexity of the car- 
diac region from the third to the seventh cartilages, and widens, 
but does not produce actual bulging of, the interspaces: pericardial 
adhesions, especially if associated with agglutination of toe pericar- 
dium to the sternum, increase the prominence caused by any given 
amount of coexistent hypertrophy. Solid accumulations in the 
lower part of the anterior mediastinum likewise arch the supeijacent 
iralla, and have occasionally caused great obscurity in diagnosis. 

60. On the other hand, depression or excavation of thepriMxirdial 
region may occur during the absorption- period of pericarditic effu- 
* won : commonly at the Tower part of the region ; occasionally, as I 
have once seen,' above its natural limits. In thia instance the ex- 
eavation formed during convalescence at the first and second left 
interspaces, close to the sternum. It has been the habit, on specu- 
lative grounds, to ascribe any such depression following pericarditis 
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to the influence of adjacent plenrisy ; bat in point of fact, the change 
of shape sometimes occurs where all physical signs have argu^ 
against the existence of the latter inflammation. 

61. (6.) Integuments. — The integuments of the cardiac region are 
sometimes markedly more oedematous than those of other parts of 
the chest, in cases of pericardial effusion lapsing into the chronic 
state. The phenomenon, in itself unimportant, derives interest from 
its occasionally giving rise to sounds, audible with the stethoscopCi 
and simulating moist rhonchi and friction-sound. 

62. (c.) Impulse. — Disease alters the position, extent, force, cha- 
racter, and rhythm of the heart's visible impulse. 

63. The apex-beat is in the first place changed in position by a 
variety of diseases of the lungs, pleura, mediastinum, and abdominal 
organs ;' but affections of the heart itself, and of its external cover* 
ing likewise displace it. All enlargements of the heart depress the 
apex-beat, and may carry it as low as the seventh interspace, or 
eighth rib: if both sides of the organ be equally affected, that point 
is commonly displaced to the left ; if the right side be the main 
sufferer, the impulse is chiefly visible to the right, behind and below 
the sternum ; where the left side is alone, or chiefly, diseased, the 
apex may be seen at variable distances from the natural spot, to 
about three inches and a half to the lefl of the nipple.' If, as is not 
very uncommon, hypertrophy affect, almost exclusively, the part 
of the left ventricle adjoining the mitral orifice, the base of the 
organ fulls disproportionately to the rest, and the apex is thrown 
forwards. Procidentia of the apex in general hypertrophy is, c(zte- 
rx8 paribus^ greatest, where there is agglutination of the pericardial 
surfaces also. Aneurism of the arch of the aorta, or of the pulmo- 
nary artery, likewise lowers mechanically the point in question. It 
has been affirmed that atonic relaxation of the great vessels occurs 
in various acute adynamic diseases to sufficient amount to allow of 
an appreciable fall in the heart's level: I have lately observed this 
in a case of typhoid fever. 

64. On the other hand, diminution of the size of the cavities, 
consequent on sudden enormous loss of blood, acting in conjunction 
with retraction of the great arterial trunks, slightly raises the apex- 
beat It seems possible that a rude estimate of the degree of 
hemorrhage might be formed through this changed position of the 
heart — but of course only in individuals the precise point of whose 
normal beat was previously well known. 

I Enlargement of the right, as well as of the left, lobe of the lirer, maj displace 
the heart's point upwards and outwards, and sometimes give useful and unex- 
pected aid in diagnosis. Such displacement contributed much to distinguish 
acute abscess with enlargement of the liver from abscess of the abdominal walls, 
in a case which I published some time since. (Case of Fairbanks, Clin. LeoU, 
^'Lanoet/Moc. cit.) 

* The furthest point I remember to have seen is 3} inches outside the nipple 
{vidt case of Hope, Clin. Lect., ** Lancet," loc. cit., p. 415) ; this, too, is onljr pos- 
sible in broad-chested persons. 
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But the afTeotiOQ which most ootsblj raises the apex-beat is 
pericardial ett'usion. Whe^ considerable accumulation exists id a 
pericardium free from old or recent adhesions, if the heart bo not 
enlarged, and if there be no adjacent pleuritic adhesions, the increase 
of Suid pushes the bitse of the heart and the great vessels backwania 
and upwards, and twists the apex outwards and upwards, so that it 
beats opposite the fourth interspace or rib directly behind, or a 
little outside, the nipple. The progress of elevation may be traced 
from day to day, as of the subsequent fall during the course of 
absorption. When the spot of the apex-beat is thus raised, it may 
always be seen, unless where general undulatory impulse tends to 
throw it into the shade : but it may or may not be/elt ; if not, the 
amount of efiusion is in all probability very considerable. The 
possible sources of fallacy in interpreting this sign are fully consi- 
dered with the subject of pericarditis. If during convalescence the 
apex gradually fall to below its natural site, hypertrophy, as an 
immediate sequela of the pericarditis, may be diagnosticated; for 
had the enlargement preceded the serous effusion, the apex would 
uot have been raised. 

I have further distinctly ascertained that where the pericardial 
surfaces are agglutinated together by recent and abundant exudation 
matter, the interstitial contraction of this will sometimes suffice, 
unaided by fluid in the sac, to raise the apex-beat an iuteroostal 
space.' 

65. In the natural state of things the maximum of the heart's 
visible impulse corresponds to the apex of the organ; under pecu- 
liar circumstances that maximum may be transferred to the base. 
Thus in a case of highly developed hypertrophy and dilatation of 
the left ventricle,* where numerous circumstances pointed to the 

C'labls existence of an aneurism of the thoracic aiirta behind the 
of the heart, the impulse was very notably greater about the 
third than the sixth interspace. As the case did not terminate 
fatally in the hospital, I had no means of positively ascertaining 
whether aneurism existed or not; but I do not believe that any 
affection of the heart's substance alone (except, perhaps, true saccu- 
lar aneurism of the left ventricle), will thus transfer the maximum 
Amount of visible impulse from the apex to the base. I refer here 
to purely systolic impulse. 

56. Instead of a forward movement accompanying the systole, a 
sinking inwards is sometimes to be seen. In some thin-chested 
people, with moderate hypertrophy, while the fifth interspace rises, 
ihe fourth sinks with the systole ; the organ appears to go through 
a Bce-saw movement, and produces a momentary tendency to a va- 
cuum at the fourth. So, too, tbe upper part of the epigastrium 
links ia sometimes with the systole — a sign originally deemed 
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diagnostic of pericardial agglatination, and certainly, though more 
frequently absent, sometimes attending this state. I have known 
this systolic depression extend to the lower part of the sternum, 
and the two or three adjacent cartilages, in hypertrophy with agglu- 
tinated pericardium. Hypertrophy with ailatation will prepuce 
epigastric depression during the systole, in persons with short 
stem urns, independently of adhesions. 

In some rare cases, the visible impulse appears horizontally 
double and pendulum-like.^ 

57. The other conditions of impulse, except the so-called undu- 
latory variety, are better appreciated by the hand than by insf)ection. 

68. Undulatory impulse, suggesting the wavy motion of fluid, 
very variable in extent, may reach vertically from the first to the 
sixth interspace, and transversely from the left nipple to an inch to 
the ri^ht of the sternum. Its position may be altered, in the same 
directions as the heart itself, by changing the patient^s posture. 
Commonly the axis of undulation is diagonal, from below upwards, 
and from left to right: undulation may be well marked in one in- 
terspace, imperfect or null in an adjoining one; in this case the line 
of current is generally horizontal. 

When so fully developed that there can be no mistake about the 
fact, undulatory impulse is a very distinctive sign of fluid in the 
pericardium. But the sign unfortunately exists in a small propor- 
tion only of cases of hydropericarditis ; and I do not remember to 
have ever satisfactorily observed it in mere dropsical hydropericar- 
dium ; and a kind of pseudo-undulation is not an uncommon cha- 
racter of the impulse of weak and fatty, dilated hearts, especially 
where any physical conditions of the lung or pleura, combining 
with the dilated enlargement of the organ itself, tend to bring an 
abnormal extent of its anterior surfSEU^e in contact with the chest- 
walls. 

69. Furthermore, a variety of undulatory impulse exists in cases 
of pericardial agglutination, where this is combined with similar 
close adhesions of the prsecordial pleural surfaces. Dilated hyper- 
trophy being also present both Systole and diastole are impulsive; — 
dimpling inwards occurs with the systole at the apex, while a space 
higher a slight bulging may take place at the same instant: during 
diastole the converse conditions occur; and these alternating actions 
give a very distinct wave-like movement over the surface concerned. 

' ** STStolio action of heart, TmnataraUj risible in fifth interspace, fh>m a finger *8 
breadth to left of stemnm to two fingers* breadth to left of nipple, or about three 
inches ; moTement distinctly pendolom-like — a first blow appearing to be given 
at the ooter paK of space mentioned, a second at the inner ; bat by application of 
the finger it is found that the real impulse is onlj at the site of the external Tisible 
impulse. When the outer point is struck by heart's apex, the inner point sinks 
in ; when the apex recedes, the inner point recovers its natural position." Dunn, 
U. C. H., Males, vol. rii. p. 76 ; Feb. 17, 1852. The case was one of cancer of tha 
■tomach with i^^«^at emaciation, no cardiac disease. 
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These actions may be more or leas distioctlj perceptible in foar or 1 
even five Bpacea.' 

SECTION n.— APPLICATIOS OF THE HAND. 

00. By application of the band, the heart's impulse, the move- 
ments of the prsecordial ribs and interspaces, and the state of vocal 
jfemitus over the cardiac region are examined. 



61. The visible movement corresponding to the heart's point is 
Telt to possess a certain amouDt of impulsive force ; which depends 
on the shock of the part immediately adjoining the apex of ths 
organ against the side. 

62. The essential physiological facts of clinical import, connected 
with this shock, are: (a), its production by both ventricles cloee to 
the point of the heart; (fi), its synchronism with the systole of the 
ventricles; (e), its synchronism with the commencement of the first 
soand of the heart; (d), its anticipation by a moment of the diastole 
of the Deigfaboring arteries. 

63. (n.) That the right ventricle plays anv part in the impulse 
has been denied by M. Filhos, on the ground that the fibres of that 
ventricle, not being spirally arranged, are incapable of undergoing 
any other movement than those of contraction and dilatation. But, 
in the first place, there is no absolute certainty that the impulse de- 
pends on the action of the heart's spiral fibres at all ; in the second, 
the phenomena of dilated hypertrophy of the right ventricle (which 
hypertrophy cannot be Imagined to give a new direction to fibres) 
prove that powerful impulse may depend on that portion of the 
heart solely; and, in the third place, Reid, among others, has dis- 
tiuctly shown that the right ventricle contains spiral fibres as well 
as the left. 

64. {(i.) The systolic synchronism of the impulse, as commonly 
accredited, is not universally received. Taking the systolic coinci- 
dence as one thepry, the total number amounts to four, the addi- 
tional opinions standing as follow: first, the normal impulse syn- 
chronizes with the diastole of the ventricles, and this alone (Descartes, 
Burdach, Beau, Cartwright, and others); secondly, the normal 
impulse is constantly double, systolic and diastolic (Verneuil,* Bell- 
ingham); thirdly, a diastolic and a systolic impulse both exist, but 
" succeed each other so rapidly in the normal state tbat thoy become, 
as it were, confounded together, and cannot be dialing uished from 
each other" (Aran).' 

The majority of persons advocating these opinions appear to me 
to bsve embroiled this question, of which the clinical importaooe 

' DeU.U. C. H..M1.I1W, Tol. xvii. p. l-is. 

' Locomotion du t^-nr, Thteoa do P»rw, laSt 

* TiaduDiluu d« Skmla, p. -lis, 18fi4. 
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csanot easil; be exaggerated, bj mixing Qp with it the problem of 
tbe mechanism of the impulse. Assamiog that a certain agency is 
the eSivient cause of the shock, they infer that shock must be sys- 
tolic, diastolic, or both, because the agency in question comes iato 
force at one or other or both those periods of the heart's revoiution. 
This is simply explaining a dubious poiut by one yet more dubious 
— ignolum per iffnolius. 

Yet, on the other hand, clinical determination of the question is 
excessively difficult in the human subject; and the statical relation- 
Efaips of the contents of the thorax, as well as the conditions under 
which those contents normally move, are so gravely altered by 
talking away the wall of the chest, that the results of vivisections, 
even of large vertebrate animals, cannot be implicitly confided in. 
Although not unopen to objection, the observations made in cases 
of ectopia cordis in the human subject seem to supply the best 
materials for determining the time of the healthy impulse. Now 
Cmveilhier,' Skoda,' and Mitchell,* who have each carefully ob- 
served a case of this kind, though they differ in many points, agree 
as to the synchronism of the impulse with the ventricular systole. 
And this result is satisfactorily confirmed by an observation made 
by Bamberger on a man, aged thirty, with a clean, gaping, pene- 
trating chest-wound, below and somewhat anterior to the nipple at 
the lower edge of the fifth left rib. The finger, introduced perpen- 
dicularly to the surface, encountered the smooth slippery apexi 
with every systole, the apex, hardened and brought somewhat to a 
point, glided on the finger, along the chest wall, in a direction from 
above downwards, and somewhat towards the left, passing down 
slightly beyond the inferior limit of the wound ; whilst in diastole 
it was retracted upwards and became imperceptible.' I accept, then, 
this synchronism as a demonstrated truth — especially as the mass 
of observation of other kinds (exempli graUd that of the coincidence 
of the heart's first sound with the impuW), as likewise the weight 
of argument, deposes in its favor. That there is locomotion of the 
voDtrides during their diastole, as a consequence of the influx of 
1)lood from the auricles, may be conceded ; but there is a total want 
of evidence that in the healthy state such locomotion is productive 
of parietal impulse. 

65. (c. d.) The relationship in point of time of the ventricular 
aystole to the first sound of the heart, and to the diastole of the 
neighboring arteries is considered with the account of the mechan- 
um of the heart's sounds. 

ft6. Clinical characters of the impiihe. — The impulse, slight In 
amount and imperceptible to the individual himself, mixed impul- 
»ive and gliding in character, free from abruptness or sharpness, yet 
decisive in rhythm, of brief duration, varies in force directly as the 
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moscularity of the heart, and the energy and rapidity with which 
ita 6brea coDtract, However, in broad-cheated and stout persoos, 
though provided with powerful hearts, the impulse may be scarcely 
perceptible to the hand: it may then be detected by placiog a 
stethoscope in the fifth interspace, and applying the ear aa if for 
auscultation. In thin, tall persons, the impulse is disproportionably 
strong — 80 also in women and children, in whom, too, it is distin- 
guished by a certain abruptness and shortness. 

Though, of course, essentially the same in position as the Tiaible 
impulse, the shock may be felt a little lower than seen, namely, be* 
hind the sixth rib. This peculiarity is, however, not observable by 
any means in all people; it probably depends on an unusual amount 
of descent of the heart during systole. 

67. Modifying infiuencts, — Forced expiration widens the area, and 
increases the apparent force of the impulse; inspiration aU'eots both 
conversely. The varying condition of the neighboring edges of the 
lungs at the two periods of each respiration fully explains this. 
Various acta quickening the heart's action intensify the shock — 
muscular exertion, walking at a rapid pace, and d. fortiori, running, 
going against the wind, ascending heights, &c., have all this eflecL 
Voluntary acceleration of the respiration will, especially in peculiar 
constitutions, act (indirectly, by quickening the circulation) simi- 
larly on the impulse ; so too will the slight erethism of the circala- 
lion that accompanies digestion. But of all causes which act in 
this manner, independently of disease, moral influences and the 

Eassions are the most powerful; and among these, fear, perhaps, 
olfia the highest place. The shock, under the agony of fear, be- 
comes so powerful, as not only to be distinctly perceptible to th« 
individual, but to be actually and sharply painful. Simple "nerv- 
ousness" acts, to a slight degree, similarly. 

68. Mechaniam of the Impulse. — It does not appear that, if the 
mechanism of the healthy impulse be considered in itself alone, and 
without reference to the period of the heart's revolution at which 
the shock is elfected, any one rather than the rest of the numerous 
theories, adduced in its explanation, involves oonset|uences of clini- 
cal significance. In various states of disease where the manner of 
the impulse might, if thoroughly understood, carry with it diag- 
nostic weight, the mechanism indubitably diilers from the normal 
type. It would consequently be unwise to devote any lengthened 
space in a purely clinical work to a discuasion of the multitudinous 
B[>ec Illations on the subjeut; a brief statement of the doctrine, ap- 
parently the most trustworthy, seems alone required.' 

69. The mechanism is uomplex. (I.) During systole the ventri- 
cles shorten, and at the same lime bulge in all directions, the bulg- 

■ Ai the "H«gner'« water- wheel," or reooil Ikaorj, uicrllied to Oolbred, and 
adopted with oertain modi float foii« b^ Sknda, hits had laaaj pnrtisans, 1 Ihfnk It \ 
rlifht to oUnrTe tliat the cniublned nl>)fi^ll'iiin ul VaUutiii, Ueaaeraohmid, Kiwiaah, 
aiul Aran aovm to uia Vt mfute it Tictoriooaljr, 
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ing being most manifest a little above the apex. This bulging 
leads to centrifagal peripheric pressure in all directions — among 
these towards the anterior wall of the chest: herein lies one com- 
ponent element of the impulse.^ But only one element — it is per- 
fectly obvious that were this, as some persons maintain, the sole 
cause of the shock, a sensation of movement from below upwards 
would attend it, and not onCi as is really the case, of movement 
from above downwards. 

(2.) A swinging movement from right to left accompanies the 
systole. This cad be seen distinctly, nay, even felt,.in some thin- 
chested people; its reality was besides substantiated by Bamberger 
in the case of penetrating chest- wound already referred to. This 
movement is probably a resultant of the action of the spiral fibres 
of the ventricles, and is indubitably forcible enough to impress the 
chest- wall. 

(S.) But there is yet another systolic movement, that of the total 
heart from above downwards, which plays its part A number of 
observers testify to its existence; and as the ventricles shorten 
during systole, general downward movement seems a matter of 
necessity, otherwise, instead of impulse against, there must have 
ensued recedence from, the parietes: the systolic swelling of the 
substance of the ventricles obviously would not suffice to counter- 
balance the coetaneous diminution of their length. Elongation of 
the great vessels is probably concerned in this systolic lowering of 
the heart's position. 

70. The normal impulse, then, seems to be a resultant of bulging 
of the ventricles, and of locomotion of the heart in two different 
directions, downwards and sidewards.* And the general laws of 
morbid action justify us in looking for varying degrees and com- 
binations of these three elements of the impulse in disease. 

B. — ^Or DI8BA8S. 

71. L TmpuUe. — (a.) In nan-cardiac disease. — In adynamic dis- 
eases, and in various non-febrile blood-diseases, attended with 
depression of vital force, the heart's impulse habitually loses its 
strength. 

Certain affections of the brain and spinal cord weaken the force 
of the heart's impulse; as do also various medicinal substances — 
aconite, di^talis, hydrocyanic acid. 

Conaolidation of the adjacent edges of the lungs, or abundant 
solid induration-matter in the contiguous pleura, solid .substances 
in the mediastinum, and upward enlargement of the liver or spleen, 

* YaHoas obserren might be referred to in eapport of this change of form of 
the rentriclee; the obeenrations of Dr. Mitchell (loc. cit.) in hia case of ectopia 
eofdit are, however, enough for our purpose. 

' The weight of evidence seems to show that the alleged forward morement in 
Bjatole ia nothing more than anterior surface-pressure from swelling of the ven* 
Uidaa. 
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lead to ex agge ration of the heart's impulse; solid material being 
better fitted for ooDducting the heart's motioD than spongy lung. 
Diminished size of the lungs, especially of the left, and pleuritio 
adhesions so placed as to withdraw the edges of the lungs from ia 
front of the heart, or to cause by pressure atrophy of the inclosed 
pulmonary parenchyma, intensi^ the palpable shock for obvious 
reasons. The falling in of the chest-wall, which ensues on these 
conditions of the lung and pleura, acts in the same manner, lo 
all these cases, it will be observed, the exaggeration in force, and 
extension of area are surface-appeanmces, and do" not indicate any 
real increase of either on the part of the heart itself; many a sup- 
posed hypertrophy of the heart is nothing more than a simulation 
of the disease by some one of the physical conditions now referred 
to. On the other hand, emphysema and hypertrophy oF the lungs, 
especially of the lef^, by bringing an unnatural amount of pulmo- 
nary tissue between the heart and parietes, weaken the palpable 
impulse, and may completely mask the direct parietal shack of 
well-grown cardiac hypertrophy. 

Again, the quantity and quality of circulating blood affect the 
heart's shock: at least the excited and sharply forcible impulse, 
occurring during reaction after hemorrhage, appears in some part 
(|)erhaps frequency and force of propulsion in lieu of quantity pro- 
pelled) due to the diminution of blo»l at command. In the span- 
eemia of chlorosis, the impulse, though sharp rather than strong, 
is yet stronger than in health. The condition of the heart's sub- 
stance does not explain this. 

72. {b.) In cardiac disease. — The diseased states of the heart which 

firoduce real increase in the force and area of impulse are — morbid 
anctional excitement (all the varieties of purely dynamic palpita- 
tion, angina pectoris, the paroxysm of "cardiac asthma," ic.), 
inflammation (cardiac and peri or endo-cardial), and enhirgeraont, 
especially if combined with adhesions of the pericardium. The 
influence of inflammation is merely functional and dynamic; in- 
creased impulse only exists at the outset of pericarditis, before 
effusion has occurred to any extent. The influence of enlarge- 
ment, on the other hand, is organic and statical : pure hypertrophy 
increases to its maximum the force of impulse; hypertrophy with 
dilatation, the force and area combined ; dilatation weakens force, 
extends area. 

The impulse may be increased to such a degree as to shake forci- 
bly the he{id placed on the stethoscope, nay, even to shake the 
entire body of the patient, and the bed on which he lies; and it 
may stretch diagonally from the eighth left rib to the first right 
interspace near the sternum, and transversely, in the third and 
fourth interspaces, from two inches to the right of that bone to aa 
many outaide the left nipple: la such cases the impulse is very 
distinctly perceptible even in the left back. Between this, the 
maximum amount almost ever witnessed, and the natural state, all 
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poanUe gradations are obaervable. Increased force, when extreme, 
IS alwaya coiabined with other modifications of impulae. 

73. The force of impulae is lessened bv effusiona in the pericar- 
dinm — more readUy in cases of passive than inflammatory acoumu- 
lation, because in the former no excitement of the heart exists. 
Dilatation weakens the shook; fatty infiltration with softening h^ 
the same effect, although, on account of coexistent enlnrgemeiu, 
the positive amount of impulse be above the average of health; 
abondaot deposition of fat under the cardiac pericardium generally 
enfeeblea the impulse. 

74. Increased impulae may be especially perceptible either behind 
the lower part of tne alernum from the fourth to the seventh left 
cartilage, and at the epigastrium — or below and about the left nip- 
ple, and between this and the left costal cartilages; in the former 
cue the right ventricle is commonly most affected, in the latter the 
left. But exceptions to this rule occasionally occur; extreme rela- 
tive hypertrophy of the right ventricle will, in addition to the im- 
pulse on its own proper side, produce so much to the left of the 
sternum, as to simulate that of enlargement of the left half of the 
organ.' 

75. If increased impulse be mainly traceable in a horizontal 
direction, the right ventricle is by some observers held to be the 
source of the increase, becaune enlargement on that side has a teu- 
denoy to render the position of the heart more completely horizontal; 
whereas if mainly traceable in a vertical, or vertico-diagonal direc- 
tion, the left ventricle is at fault, inaamuch as its hypertrophy elon- 
gates the organ in those directions. I have occasionally found the 
former, frequently the latter, of these propositions correct; but 
neither is worthy of implicit clinical trust. Hypertrophy of tho 
left ventricle, when extensive, most certainly widens the impulse 
horizontally. 

76. The character of the impnlse varies as much as ila force. 
Tbe apex-heal may retain the natural impulsive aud gliding charac- 
ter, «nd be merely increased in power. Or it may acquire a quick, ' 
abmpl sharpness; or convey the sensation of slow heaving, or 
poshing forwards against an obstacle: in hypertrophy of the left 
ventricle, the latter character is habitual ; in dilatation the former. 
Where weakened, the loss of power may be simple ; or the shock 
be also abrupt and jerking, or marked by fluttering unsteadinesii, 
ta in various species of softening. The general impulse on either 
side of the heart may vary similarly. 

77. In rhythm, the heart'a natural impulse, we have Seen, is syn- 
chronous with the systole of the ventricles, and single. Now the 
inpalse lags slightly behind the systolic sound of the heart, where 
0aid ifl aocutnulated in the pericard: 



ap«x it not elevated ; before tne 



um, and the position of the 
pulse reaches tne chest-wall, a 



• E«nil>, BUt. 10, U. C. a., Feuuaeii, vol. 11. p. 237, 1S47. 
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Stratum of fluid miiat be pushed aside. Besides in certain states of 
disease, the shock becomes doable, the added impulse being syatolio 
or diastolic. Double systolic impulse is ao occasional, though rare, 
ailendant on eccentric hypertrophy, a not uncommon one (it may 
even he treble, whence a peculiar jogging, shaking character) where, 
in addition to the hypertrophy, the pericardial surfaces are aggluti- 
nated, or covered with recent exudation-matter' — more especially if 
the priecordial pleural surfaces be also adherent. Laennec noticed 
that in casea of great hypertrophy it seems "as though the heart 
Bwelled, and applied itself to the parieles at first by a single point, 
then by its whole surface, and (inally sank back in a sudden man- 
ner." The sudden "sinking back" of the heart, Hope was the first 
to slate, sometimes terminates in a jog or shock (backstroke) obvi- 
ously (jioifo'ij; in time. He believed this "diasti>lie impulse" was 
strongest in dilated, though sometimes very considerable in simple, 
hypertrophy — and imperceptible in simple dilatation: this accords 
with my experience also. The explanation of the phenomeoon 
given by Hope, seems, however, scarcely intelligible, "It is coca- 
aioned by the diastole of the ventricles, during which action the heart 
sinks back from the walls of the ohesc, and this sinking back termi- 
nates in a jog or shock, occasionerl by the rrfiliing of the irentriclcs, and 
constituting the diastolic impulse in question." But the mere ex- 
pansion of dilated hyperlrophons venlricles is doubtless in itself 
capable of conveying a forcible impulse to the surface ; the intenae 
power of the natural diastolic expansion has always been noticed 
by vivisectore. On the other hand, there are many cases in which 
the diastolic sensation is ratheroneof i>iu'ar^j»ccu&!ibi( than parietal 
impulsion; it then depends, quite as probably, on falling back of 
the weighty heart against the spine — a view strengthened by the 
fhct that "diastolic impulse" is peculiarly obvious in caaea where 
solid accumulations, aneurismal or other, lie behind an enlarged 
heart.' A dou'jle diastolic impulse has been described; this I have 
not observed — it appears not improbable that impulses, so spoken 
of on the ground of their being unattended with arterial pulse, were 
in reality systolic, but too weak to reach the radial arteries. 

78. In the normal state, any successive number of impulses are 
equidistant, and of precisely identical, or very nearly identical, 
force; in diseased conditions of the organ this uniformity may dis- 
appear. There may be several strong shocks succeeded by others 
as feeble; and the number of each kind may be uniformly, or very 
nearly so, the same — or their number may vary greatly — in point 
of time all forma of irregularity are observable : force ia rarely 

■ CimrteDftj, 0. C. H., Foiotleii, rnl. vil, p. 303, «t soq. 

* Wbui a bckR eiilier (|uita heoltliy, or aflevteil wiili Milarsemont to ilight u 

to be prMtloally ln»i)tiiifl<:«iil, is vicUml by exerrUe or emotion, k ulljiht Jag bju- 
ebroDoiu with ttit> illiulnle may onvn be felt. Hut Iblii jan oaiiDot. ili It appvara 
to HID, Im aorrwtlj Hpoken of, with Oi. UulliiigtiBiD, a* an inipQlia : the impalaiv« 
obarautor «««um lo 1m waoHQj. 
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una ftfiected without lime being implicated also. Simple hyper- 
trophy of one or both ventricles does not produce this perversion 
of rhythm and force, uuless some conditioD seriously aSectin^ the 
polmooary circulation occurs — especially congestions, and inflam- 
mations of the lang. But both force and time are affected to n 
high d^ree, when dilated or simple hypertrophy of the left ventricle 
ooexbta with mitral insuificiency; force more than time, where the 
Boxne state of the ventricle attends aortic insufficiency. Marked 
dilatation, fatty infiltration, fatty metamorphosis, and mere flabby 
Boftoeaa of the heart, produce great irregularities of rhythm and 
force of impulse — but in these cases no single impulse is, absolutely 
apealcing, powerful, unless the wails of the ventricles be thickened 
uaa. Pericarditis, both before and af^er the occurrence of liquid 
cAiuioQ, is occasionally attended with similar irregularity; so, too, 
are various malformations of the heart, especially during paroxysms 
of dyspncea; here perversion of the relative capacities of the two 
Bides of the heart probably acts as the immediate cause of the irre- 
gularily. 

79. The impulses, whether natural or morbid, hitherto spoken 
of, are caused by ventricular action: does the contraction of the 
auricles produce visible or palpable impulse? Certainly not, in 
the state of health : their systole is feeble, and tends to withdraw 
them from the surface; their diastole yet feebler, passive and gra- 
doal in character. Where, however, the auricles are hypertrophoua 
and dilated, it is conceivable that their systole, perhaps even their 
diastole, may become perceptibly impulsive. Auricular impulse, if 
systolic, should very slightly precede the shock of the heart s apex ; 
ir diastolic, it might coincide with any moment of the ventricular 
systole, or diastole, and, in all probability, actually would coincide 
with the commencement of the former. 

lo a case where percussion -dulness at the second lefl interspace 
indicated an enlarged \eh auricle, impulse, preceding the ventricular 
ivatole, existed in the third left interspace close to the sternum ; 
tltis was probably auricular and systolic. The left ventricle was 
bypertrophous, and the mitral valve insufficient.' It is probable, 
tou, as suggested by Dr. DIakiston,' that the impulse of the ven- 
trtclea may be communicated, in some cases of dilatation of the 
appeodix of the left auricle, to the second left interspace: such 
ptruth-auricular impulse would synchronize with the ventricular 
syatole. 

tW. 13. /brm.— The prawordial intercostal spaces are, in the na- 
tarml state, of the same form and dimensions as the corresponding 
otwe on the other side of the chest. They are widened by hyper- 
trophy — wideneil, and even bulged outwards, by pericardial eflu- 
uou, especially in the young; narrowed by chronic pleurisy and 

'. p. 29«. Oct. ISSO. 
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pericarditta, particularly if there be no hypertrophy segaential to 
the latter. 

81, III. Movement. — The state of movement in these spaces is 
better appreciated by the eye [56] thau by the hand. 

82. IV. Vocal Fremilua. — Where the heart is uncovered by lung, 
vocal fremitus is more or less completely annulled; the edges of 
the lunga at the cardiac region may hence be distinguished by 
means of this sign with a good deal of precision — that of the right 
organ more satisfactorily than the left as a general rule. 

B8. Alteration in the area of deficient vocal vibration over the 
heart-region is a sign scarcely appealed to in the diagnosis of car- 
diac afieeliooa. Perhaps it deserves to be more frequently employed. 
It cannot be questioned, for instance, that enlargements of the organ, 
especially of its right division, and accumulations of fluid in the 
pericardium will annul the fremitus to au unnatural extent to the 
light of the sternum. But the other ulgns of these states are nu- 
merous and positive; and, as far as I know, the only conditions 
under which this defect of fremitus might prove clinically vahiabltt, 
would bo where dull percussion-sound of undetermined nature 
existed at the right border of the heart. For, if this toneless per- 
cussion depended on induration of the lung, the vocal fremitus 
would be increased instead of being annulled or weakened. 

84. Advmiilioits phenomena. — Application of the hand detects, 
under special circumstances, two kinds of phenomena which are 
purely adveutitious — valvular thrill and pericardial friclioo-fre- 
mitus. 

85. (1.) Valvular thrill, at "purring tremor" resembles, in many 
cases, the vibration of the surface of a purring cat — iu others is 
more like the vocal fremitus felt over the larynx of persons with 

fowerful bass voices. Varying in force in different cases and in 
ifferent conditions of disease, it may change from moment to mo- 
ment in the same pei^on, according to the energy of the circula- 
tion — mental or bodily excitement rendering it powerful, when, in 
the stale of repose, it had been almost imperceptible, Synchroooos, 
and agreeing in rhythm with the ventricular systole, it is felt 
mainly below and within l^e nipple, about the fourth iolerspace 
over an area of from one to three inches; or at mid-sternum on the 
level of the third rib, in the third left, and the second right inter- 
flpaces close to that bone : if perceptible higher than these limits, 
and especially if so above the clavicle, this species of thrill ceases 
to be of purely cardiac origin. Habitually caused by forcible and 
rapid propulsion, in a rippling current, of blood — more particu- 
larly of blood altered in certain of its properties— through orifitJea 
narrowed and roughened by disease, it may in rare cases occur in- 
dependently of textural change in the valves. When connected 
with valvular disease, it ceases, for obvious reasons, to be produced, 
unless a certain quantity of blood is propelled with a ceruin force 
through the diseused oriSce ; and hence, after existing to a high 
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dwree, it may disappear, because the narrowing which originally 
led to it baa increased to an extreme amount, while the heart's forL'e 
has, from some independent cause, more or less failed; a similiir 
alteration, it is well known, occurs previously to death in certain 
organic murmura of the heart. 

The two combinations of disease, in which cardiac thrill is ob- 
Kfved to the maximum degree, are insufBciency of the mitral valve 
with dilated hypertrophy of the left ventricle — and constriction of 
the aortic orifice, coupled with hypertrophy of the same kind and 
Beat: in the former case the seat of the pheaomena is below and 
witbio the nipple; in the latter, at the aortic base. Now, the phy- 
sical conditions of the phenomenon seem pretty fairly balanced in 
point of completeness in these two combinations; yet certainly 
cardiac thrill is more frequently met with as a dependence on mi- 
tral regurgitant than aortic constrictive disease. Hope supposed 
that this arose from aortic thrill being masked by the interposed 
sternum; but, although it is true, thrill, thus localized, may be 
sometimes rendered more distinct by causing the patient to lie on 
the leftside, I believe the real cause of the comparative rarity to 
be no other than the less frequency of marked aortic than of mi- 
tral disease. 

I do not remember ever to hove observed cardiac thrill syn- 
chronous with the ventricular diastole; tricuspid and mitral con- 
striction,' aa well as aortic regurgitation, have consequently not in 
my experience led to its production. The force of the current is, 
perhaps, insufficient in the three cases: yet I can well conceive 
that in a span^mic person, with highly developed aortic regurgita- 
tion, a minor degree of the phenomeaon might exist; a loose 
Tibralile portion of valve or vegetation, floating in the current, 
might also greatly facilitate its production. Neither have I ever 
fonnd acute endocarditis, where there was full certainty of the 
abaence of old-standing valvular disease, attended with thrill. But 
I have occasionally known a faint systolic aortic thrill, never a mi- 
tral one, accompany palpitation in spanfemic women, and in persons 
who had suddenly lost a large quantity of blood. I do not believe 
that mere nervous excitement of the heart will produce thrill in 
people whose blood is healthy. 

87. (2.) Pericardial tactile friction-fremiUia, like the analogous 
phenomenon of pleural fremitus, is considerably rarer, and, when 
oocurring, of shorter duration than audiblo friction-sound. It has 
much more of a rubbing character than valvular thrill, with which 
H nay oodxist, and is more movable than this, migrating from one 

C"rt to another of the cardiac region within the course of a few 
013,^ although the patient bus retained and is examined in the 
Hmo posttire. 
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In donbtfol caBes pericardial may be diatingaished from ordinary 
pleural rremitos by causing the patient to suspend his breath, for 
lis rhythm ia of coarse cardiac;' an excess of fremitus commoaly 
attends the ventricular systole. Cardiac action may be aupposed 
capable of producing pleural tactile fremitus, as it indubitably doea 
audible intrapleural friction sound [239] ; but I do not remember 
ever to have observed the fact: the diagnosia would be very diffi- 
cult. 

A remarkable case has been recorded by Dr. Swett,* where « 
distinct " thrill" over the heart was caused by friction against ao 
enlarged and " tuberculated" left lobe of the liver ; the heart, as 
likewise the pericardium, proved " perfectly normal in all its parts." 
Cardiac action may then produce tactile fremitus beyond the peii- 
oardium, and even through the diaphragm. 

88. But setting aside these exceptional modes of mechanism, and 
admitting that a given vibration, fell over the heart, ia really pro- 
duced either within the organ, or on its pericardial surface, ia it 
possible to localize the phenomenon with conSdenoe in one or other 
of these sites? In the majority of cases the diagnosia may be 
securely made by the intrinsic quality of the sensation itself — in 
the one state a series of rubs, in the other a single thrill. Thla 
mode of determination may fail; numerous associated characters. 
Very much tike those available in the distinction of peri- and endo- 
cardial murmurs, will then afford help through the difficulty : valvu- 
lar thrill will be distinguished from pericardial fremitus by ita 

I apparent depth from the surface, its steadiness of force, ita uniformity 
of position, its maximum force in the same site as that of valvular 
murmurs, its non-increase by bending the trunk forwards, its pre- 
cise aynchronism with the heart's systole, perhaps io rare instances 
with its diastole, and lastly the coexistence of valvular murmur. 
Characters more or less accurately the reverse attend pericardial 
fremitus. 

SECTION III.— MENStlRATION- 

89. Mensuration of the surface corresponding to the heart, con- 
firms inferences, otherwise deduced, as to the existence of certaia 
affections of the organ ; and sometimes becomes a useful auxiliary 
in diagnosis. 

90. Thus, in health, the nipples are equidistant from the middle 
line; in enlargement of the heart and In pericardial effusion, the 
distance between the left nipple and that line undergoes increase — 
to a very notable amount in some old-standing cases of dilated 
hypertrophy. The left nipple, too, is carried somewhat downwards 
by the aame aflections. Again, the space comprised between the 

> Snoh difficulty mant, how*Ter. be rare : pl«Qritlo fremiliu prndncM the aenu- 
11m of dtniT BUil dallbenitP. ripricariUnl. lliat of quiok and ftbrnpt, mlM. 
■ Now York Juom. of Unl., Jul/, ltt4U, p. Ij. 
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vpper 'border of the tbird, and lower border of the sixth ribs, an 
iDcn outside the sternum, h the same on both sides in healthy per- 
sons free from curvature of the spine: the diseases just named in- 
crease the measurement on the left side. The influence of the two 
aflectioDs is the same on these measures; it dilTers in regard of tbe 
following one. The vertical distance between the led clavicle and 
the heart's npex-beat is in health the same as between the right 
clavicle, and the point on tbe right side, lying on the same horizontal 
level as, and corrtisponding to, that beat; now, in pericardial tiffu- 
sion, the distance on the left side falls considerably below, in en- 
largement of the heart rises considerably above, that on the right 
aide. This admeasurement is really useful in some cases of diffi- 
culty — as, far instance, when an enlarged and dilated feeble heart 
beats with a quasi- uniiulatory impulse. 

91. Id forced inspiration, the expansion on tbe level of the sixth 
cartilage is in health slightly less on the left side than the right, a 
deficiency referable to the influeno« of the heart. In pericardial 
effosion this deficiency, instead of, as might on first thought be sup- 
posed, increasing, actually disappears; the pressure of the fluid on 
the diaphragm throws an extra amount of work on the ribs, which 
comparatively move more than in health. When the fluid accumu- 
lates to a great amount, however, say twenty ounces, the prugcordial 
ribs, also, move less than in health, I do not know how this matter 
Maods previous to the occurrence of efi'usion in pericarditis; nur 
have 1 sufficiently examined the point to say positively how the 
costal motion varies in the different varieties of enlargement of the 
heart, with and without valvular disease. 

SECnOS rV.— PERCUSSION. 



92. Xumerous difBculties stand in the way of accurate discrimi- 
nation of the heart's outline by percussion. Above the organ lie 
bloodvessels of large calibre with their contents, forming a quasi- 
solid mass; and, besides this, the variable amount of fat and areolar 
tissue occupying the mediastinum may prove a source of serious 
clinic^ dilliculty. Again, the liver, furnishing a percussion -note 
but slightly difl'ering in amount, resonauce, and pitch of tone from 
ita own, coasts the right inferior border of the organ. Furthermore 
ja front of the heart are placed the sternum, costal cartilages and 
ribst possessed of a special resonance. Add to all this, that the 
organ is in a state of perpetual restlessness, and coustantly chang- 
ing iia precise axis, bulk, form, and mode of relationship to the 
aurface, while the quantity of lung in front of it on either side is 
likewise undergoing ihe changes dependent on respiration. Vet, in 
despite of all these obstacles, it is possible by care to establish, with 
sufficient accuracy for all practical purposes, the position and bulk 
of tbe organ ; — oay, to measure approximatively its thickneaa. 
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93. The bear! cannot be percoased with snooeaB except in the 
recumbent poetnre; and^ nnless for the special pnrpoee of ascertain- 
ing to what extent the organ (or the source of pnecordial dulness, 
whatever it be) is movable, not the slightest movementi even of the 
limbs, ought to be permitted during the examination* The force 
used in striking will vary from the gentlest touch with the flat sur- 
face of the pulp of the middle finger, to a sharp t^> with the ends 
of one or more fingers ; it is a mistake to suppose that violent 
blows serve any useful purpose. 

94. Percussion of the cnest, where the heart lies immediately 
beneath the surface, gives a short, dull, high-pitched sound ; the 
parietal resistance is highly marked. These characters are modified 
very perceptibly, except in the intercostal spaces, by the special 
resonance of the sternum, ribs, and cartilages. The sound emitted 
by these textures is notably more prolonged, of greater resonance 
than, and of difierent pitch from, the cardiac ; and when the heart 
happens to reach only just to the right edge of the sternum (so that 
the proper tonelessness of wet muscular substance and intra-cardiac 
blood cannot afiect the percussion-results to the right of that bone 
in the right half of the chest), it may prove next to, if not abso- 
lutely, impossible to define with confidence the outline of the right 
ventricle. I believe that the texture of the sternum is in some per- 
sons peculiarly resonant; there are, doubtless, too, interfering 
acoustic conditions, one of the most indubitable of which, horizontal 
eanduciion, will by-and-by be dwelt upon. 

95. Where the organ is invested in front by lung, the resonance 
partakes of course, more or less, of pulmonary quality, according 
to the thickness of the intervening stratum of pulmonary tissue. 
We may then clinically speak of the hearths superficial and deep- 
seated dulness. 

96. By reference to the Diagram (page 18), it will be seen that the 
limits of the heart's superficial dulness must be as follows: on the 
right a vertical line, extending at midsternum from the level of the 
fourth rib to that of the sixth; on the left an oblique line passing 
outwards and downwards at a more or less acute angle from the 
latter, opposite the fourth cartilage, and curving inwards again, 
somewhat within the site of the nipple,,to the sixth rib, beside the 
heart's apex ; inferiorly, a line gently sloping to the left, from the 
central point of the lower edge of the sternum, along the sixth car- 
tilage. This is the extent of heart uncovered bv lung in calm 
respiration ; and the form of the part is obviously, though only 
rudely, triangular : the lengths of its sides have already been stated 
[12]. The area of the triangle is to be made out only by the gen- 
tlest taps with the pulp of a finger, either on the surface directly, 
or on a finger of the other hand, used as a pleximeter. The rignt 
border is with difficulty established, on account of the sternal reso- 
nance. 

The outlines of this islet of superficial dulness vary with tSe 
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eODdttions of the act of respiration. Forced inspiration diminishes 
the extent of its area; expiration increases tbat extent, especially 
in as apward direction and to the right; and by the kind of per- 
cussion described above, these changes in dimensions can wilboat 
much difficulty be ascertained. They are, however, more frequently 
serviceable aa tests of the freedom of play of the edges of the lungs, 
iban of the condition of the heart. 

The triangular shape of the dull-sounding space, it must be men- 
tioned, not only undergoes change with the difterent periods of 
respiration, but is sometimes inclined to squareness in outline, and 
sometimes shapeless. 

97. Beyond the limits of superficial dulness, the outline of the 
heart may be ascertained by the deep-seated dulness elicited by 
firm percussion. This deep-seated dulness extends normally in a 
vertical direction, from the third to the edge of the sixth cartilage, 
aod transversely from the left nipple to a little beyond the right 
edge of the sternum opposite the fourth cartilage ; the longest 
meosDrement is the diagonal one, from the upper part of the third 
right cartilage (the right auricle) to the point of the apex-beat. In 
ascertaining these limits there are two main sources of perplexity. 
Th« first consists in the difGculty of defining exactly the line of the 
base; as the dulness, produced by the mass of large vessels there, 
ia Dearly as great as that of the heart itself: this perplexity, fortii- 
Dktely, only occurs where the edges of the lungs are unusually far 
apart. The second lies in the difficulty of separating the adjacent 
edges of the heart and liver. The pitch of the liver-sound is higher 
than that of the heart m silu (especially if horizontal conduction from 
tympaDitio intestine does not modify the proper hepatic resonance) ; 
mnd io many cases ordinary percussion will succeed in eliciting a 
senuble fall in pitch as we pass diagonally from the liver to the 
hurt. Sometimes a narrow space, say from a third to half an inch 
in width, may be detected, giving a slightly tubular note, and this 
space, easiest detected if the patient be made to keep bis mouth 
<^>en, while percussed, corresponds to the line of union of the two 
ormns.* 

The "auscultatory percussion" of Drs-Cammann and Clark' most 
(Krtaioly renders the change of pitch, on passing from the liver to 
the heart, more positive and definite than it appears under ordinary 
percosaion, and may he called to our aid in puzzling cases. The 
method referred to consists in receiving percussion -sounds directly 
tbroagfa a solid stethoscope to which the ear is applied, instead of, 
as in the ordinary way, receiving them weakened by difl'usion 
through the air. By practice the process becomes manageable 
without the assistance of a second person ; the observer, having 
pUc«d his ear to the stethoscope over the lower part of the liver, 

if media Ukkea pines. 
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percD^ses the surface dtagoDally upwaHs and to the left, in the 
direction of the heart, and is apprised of hia r<?aching that orpan, 
by abrupt change in the pitch of the sound. The interesting paper 
of the American physicians ia well worthy of study. 

9S. Certain physiological conditions modify the exact area of 
the heart's dulneat). Ita outline cannot be identical during the 
diflerent periods of the heart's revolution : the chances that per- 
cussion gives the outline in the state of ventricniar systole, diastole, 
or of quiescence, may be represented resjiectively by the numbera 
2, 1 and 2. The chief interest of this matter turns on the testing 
the correctness of results, obtained during life, by the actual size of 
the organ after death; it may be neglected in ordinary practice.' 
Again, the act of respiration, and alterations of posture of the 
trunlv, will of course change the position of the heart's dulnesa. 
The area of superficial dulnese is relatively less iu infancy, greater 
in old age, unle^ the lungs become emphysematous, than in man- 
hood. 

99. And, farther, the acoustic phenomenon which I have desig- 
nated as horhmiial conduction* may exercise a very notable and 
deceptive influence on the apparent area of the heart as defined by 
percussion. When moderately strong percussion is made, even on 
the central point of the heart-region [11], the impulse horizontally 
conveyed to the stomach, especially if that organ be pretty fully- 
inflated, may elicit a response in the form of a somewhat tubular 
note mingling with the proper dull, toneless resonance of the car- 
diac substance.' This horizontal conduction is not to be confounded 
with the well-known vertical conduction of the sound of a deeper- 
seated organ through another lying over it — as when hepatic dul- 
ness mingles with pulmonary resonance in answer to percussion in 
the fifth right interspace. In the heart-cneea referred to, we must 
first assure ourselves that the stomach does not lie behind, be it 
ever so deeply, the spot percussed ; or if this be impossible, we must 
percuss so gently as to make it impossible the blow could influeooe 
B deeply-seated organ.* 

' The heart U drawn ap after death, both "hj Ibe empl.Ting of iti cavitlM And 
bj t)i« CKpinlAr; uott>i»e of the lungH : beiiue nnolher of Hi'vpnil ruwcDB why 
■lighl dSOerriiom mAj ariM in alinlcsl and pmt-morttiiii eiaiuiualiuiu. The mod* 
ol daath roast *i>Tioaaly Inflaence thii. 

■ DlieiuM nf till) Lqubk, 3d Am. ed., p. 78. 

■ Aubrey, C*. C. H., Halea. voi. xfil. p. 2ii8. 

* Tills hoHioDtal ooaductioD has an important bearing on the peruaKRloD-resTiItt 
of ntb«r nrgaos. M. Aran, in hia transUtion of Prof. Bkoda (p. 409), orilioiie* hia 
•Blhor tharply for afllmilD; (hat the "peranaaian-iicHinil in the reual region may 
ba iK)llilili>l«l7 doll whun Ibe kidneys are very small, and tjmpaiiitic when th^.r . 
Kr« Tarj largn." Bki>da proffpre no eiplanation on the mailer, Now 1 hav 
MoaBloulo notice a oaae fullj demonatrailng the truth of tlie latter oUose of 81 
•tatenuiQl; tc the other U. Aran, of oonrBe, would not object. In a man with aa ] 
•uonanua oancerau* mass oraapjlog the entire right half, and Hncroachtng *oi 
wbal on Ilia left half, of the alidomeii, the right renal region gave ampliorln n 
nance und«r peronmion ; and Ihia olroomnlaDue, tafc«a in ooiij unci ion with 
laota lliat uu lutettine lay in front of the tomor, and that Ihe uHne waa of non 
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100. L Kan- Cardiac Duease. — Varioua morbid conditions, inde- 
pendeot of disease of the heart or ite membracea, may increase the 
area of prseoordial duloess. Among these may be enumerated pure 
atrophy of either long, with diminished volume; consolidatioDs of 
the porUona of lung adjoining the heart ; enlargement and elevation 
of either lobe of the liver; accumulatiooa in the mediastiDum or 
plears; diminution of bulk of the left lung with lateral pleural 
adhesions, a &tate tending to bring an undue quantity of the heart 
into contact with the chest- wall; aneurism of the great vessels; aud 
even, in iaQnitely rare cases, tumor, with constriction and pouching, 
of the (esophagus. In all these cases, the actual physical stale uf 
the heart may be completely unaffected. Not so, when the extent 
of prsecordial dulnesa is increased in consequence of the stagnation 
of Wood in the right cardiac cavities, caused by obstruction of the 

Enlmooary circulation in varioua forms of dyspnoea; here the 
eart's own dimensions are temporarily changed, 

101. There is only one thoracic affection independent of the heart 
itaetf which aeriously diminiihea the extent of prajcordlal dulnesa — 
emphysema of the lungs — particularly of the left, and especially 
wbea conjoined with bronchitis. The temporary influence of bron- 
chitis in increasing the bulk of an empliysemalous lung, and so 
masking the dulness of a very greatly enlarged heart, is well seen 
io cases, where, superadded bronchitis yielding to treatment, the 
area of cardiac dulness undergoes sensible increase from the removal 
of pulmonary distension.' Conversely it may be seen that ascites 
diminishes the extent of the heart's dulness, by pushing the organ 
apwards under cover of the lung. 

Venesection, as first shown by M. Piorry, will very sensibly 
diminish ihe extent of pnocordial dulneas, especially towards the 
right side, in persons whose right cavities had previously been loaded 
with blood. A marked state of ansamia, by reducing the heart's 
distension, narrows the area of its dulnesa. 

102. II, Cardiac Disease. — The area of prtecordial dulness may 
be tUminielitd or increased by disease of the heart itaelt 

108. Diminution of that area attends primary concentric atrophy 
of the organ; but though decrease in bulk of the heart, and in 
ofelibre of the large ressela, often occurs to a very notable amount 

alMnet«n, seemed to coqdpoI the ituu» with the liver. Tet tlui Iniua' pi«r*d to 
b* wholly renal — the inlentiiies ware (luahed in a \xtAj far away iolo the lofl ab- 
doDwn, vul tha right ureter belDg obliterated, hvalthj urine flan-ud fromllw hmlthy 
bft Udney. And, lorther. the BDlratAUce of the morbid mua Uj in cLi>m ooDlftot 
Willi Uia abdouioal luuiliar wall jo the very site of Ihe ampborio reaonanoe. Now. 
H no latMtinK lay between the Inmor and the anlerior abdominal wall, the special 
SBpbartc iDtdtioal tone mast have been horiiootally oond noted through and along 
Uia Tsnabral nolumn frmo the coils of tmwel far away in the Istt half of lbs «b<lo- 
mm.— H»wiM, U. C. H., roL xvii. p. lU. 
' Cmd of Uop^ Cltn. Leot., " Uncet," loo. cit. p. 443, 1S4$. 
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in the tuberculous and cancerous cadiexise, it is seldom detected 
during life in either: adjacent pulmonary dulness renders ita dia- , 
covery difficult in the furmer caBe; it is seldom sought for in the , 
latter. 

Id pneu mo- pericardium the natural dulness disappears more or 
less completely in proportion to the quantity of gas accumulated; 
even if there be fluid, as well as gas, in the serous sac, the entire 

Sr^ecordial region may give more or leas tympanitic resonance in 
ursat recumbency. By changing the patient's [xisture from the 
back to the side, dull sound will be elicited in the then inferior, 
tympanitic sound in the then superior, part of the prtecordial re- 
gion: this interesting fact I succeeded in establishing in a singular 
cose of traumatic communication between the cesophagus and peri- 
cardium.' 

104. The cardiac affections which widen the area of precordial 
d'dneas are materially more important than those just reviewed; 
they are referable to three main heads: enlargement of the heart, 
and fluid accumulation or solid formations within or about the 
organ. 

1U5. Hypertrophy, in all its observed forms and sites, increases 
the extent of cardiac dulness : the position of the increase and the 
elasticity of the walls difter under different circumstances. Simple 
hypertrophy of all the cavities, or of both ventricles, or the same 
state combined with uniform dilatation, extends the onlline of dul- 
ness downwards, and to both sides, more, however, to the left than 
the right: scarcely any impression is produced on the cheat-reso- 
DHQCe at the upper outline of the heart — a proposition which applies, 
with scarcely an exception, to all varieties of true cardiac enlarge- 
ment; for, as already mentioned, the tendency of increase of bulk 
is to carry the heart downwards. In general dilatation, simple, or 
combined with attenuation, extension of dulness is also observed; 
and very careful percu-ssion will substantiate the existence of less 
parietal resistance in this than in the preceding cases. If enlarge- 
ment be limited to either ventricle, the extension of the dulness 
takes place in ibe direction of the alfected one; and what has been 
said concerning the site of impulse in such cases [74], applies to 
that of dulness. Accumulation of fat under the pericardium, wbea 
BufSoiently great to alter the limits of dulness, generally does so to 
the right aide ; for the simple reason that such accumulation begins 
with, and attains its maximum at, that side. The influence of fat 
in this manner ia, howeve*, very rarely to be observed. Hyper- 
trophy of the left auricle carries deficiency of resonance into the 
eecond left interspace. 

If with the enlargement cot^xist dose pericardial adhesions, the 

■ Cue of Bunia g»iu«e, D. C. H., under the Ute Dr. A. T. TIiotDpeon. The per- 
foriitloii wMprfxliicw) in tlie alteiDpl losir>]|oirklongb!ual ii ' ...... 

"kniro:" Ihfl oua Umuinated rsull/, and lbs prepuratiui 
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•xtent of dulnesa Ib alwaja proportionately increased, but more bo 
lo the lef^ than the right side: this effect is still more perceptible if 
there be pleuritic aggtutination in the lell iDrra-mammary region. 
In some CBses of old pericarditis the area of the heart's duliiess is 
increased upwards: thus I have repeatedly found, in persona who 
had previonaly been under my care for rheumatic pericarditis, that 
more or less marked dultiess existed, years after, in the second left 
interapace, even up to the second cartilage, and at the adjacent part 
of the sternum. This state of resonance may exist with or without 
obvious enlargement of the heart; if without such enlargement, it 
can only be explained by the presence of solid induration matter 
•boat the great vessels and base of the heart; if with such enlarge- 
ment, it is explicable by the elevation, which the heart undergoes 
daring the efi'usion-period of pericarditis, being maintained by 
agglutination of the pericardium, in spite of the depressing ioQu- 
euce of the enlargement. 

lOtf. Fluid accumulation in the heart's right cavities (of blood, of 
coorse), occurs to sufficient amount, under certain circumstances of 
obstructed cardiac circulation, to extend very perceptibly the area 
of dulaesB on the right of the sternum. The extension of duluess 
takes place mainly between the second and the fiflh interspaces. 
The most important condition of the kind, praoiically, is dilatation 
of the right auricle and ventricle, combined with insufBciency of 
the tricuspid valve. But the accumulation of fluid and semi-solid 
blood in endocarditis sometimes coasiderably widens the area, both 
to the right and leO.; and where obstruction by fibrinous coagula 
is gradually effected in the pulmonary artery, a like gradual increase 
io the area of dulness to the right of the sternum, immediately de- 
pendent on consecutive clotting of blood in the right cavities, may 
cliciically be established,' 

107. Fluid accumulation in the pericardium, even when of small 
amount, and whether passively or actively dropsical, or the reault 
of pericarditis, profiuces an extension of cardiac dulness. I know 
that four ounces of liquid will widen the area of dulness — perhaps 
even less than this will suffice. Clinical experience proves (the re- 
sults of artidcial distension of the pericardium obviously could not 
be accepted as conclusive evidence) that the pericardium undergoes 
distensioD most readily upwards, with greatest difficulty down- 
wards, with medium facility forwards, backwards;, and sidewards. 
When distended with 6uid, the sac retains its original rudely pyra- 
midal form — the base below, the apex above. The level of that 
bate at the front of the chest commonly corresponds to the lower 
border of tlie sixth rib, sometimes to the sixth interspace, in very 
nn instances to the seventh rib: in the latter class of cases the 
toxtare of the pericardium had probably undergone some chronic 
dttnge, of a rarifying kind, before the occurrence of effusion — or 
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at leaet been distensible with more thso average raeilitj bj flaid 
pressure. In cases of extreme accumulalioa the diaphragm in arched 
downwards by the fluid; the epigaatrium may toua be rendered 
Bomewbat prominent, and the dulneaa of the fluid is with diiBcullj 
distill guiahable from that of swollen liver — it does not reach eulS- 
dentiy to the left side to modify the percussion in the hypochon- 
drium. The apex of the pyramid, as the fluid increases, gradually 
rises to the second lefl cartilage, to the first, to the sternoclavicular 
joint, and even to nearly an inch above the clavicle, displacing the 
apex of the lung at the inner aspect of the supra-clavicular region. 
As the fluid increases, it pushes aside the edges of the lungs, where 
they join in inspiration at mid-sternum, between the second and 
fourth ribs ;' and this sideward detrusion, in cases of abundant efl'a- 
sion, condenses the adjacent edges of the lungs, and so increases the 
lateral extent of dulness. On the right side of the distended sao 
the state of vocal fremitus will sometimes guide to the line, where 
the condensed tissue and the fluid join — strong over the former, 
feeble or annulled over the latter. 

With equal superficial extent the dulness from pericardial fluid 
is more absolute, and the parietal resistance greater, than from hy- 
pertrophy; a fact probably depending on the more perfect approxi- 
mation of the fluid, than of the solid, material to the walls. This 
distinction is too delicate to be trnsted to at the bedside; the dul- 
ness of efl"uBion is belter distinguished from that of general hyper- 
trophy by its extensive range above the third rib, and its ordinary 
limitation to the sixth rib below; and from dilated hypertrophy of 
the right or left ventricle by not extending, disproportionately to 
the area of dulness, towards the right or left side. It must not be 
forgotten that an aneurismal sac (we may suppose it filled with 
fibrin, pulseless, latent, and j^''^ tanio deceptive), of the transversa 
part of the arch of the aona, and bulging inferiorly; or a small 
mediastinal tumor; or even superabundance of natural fat, placed 
just above the third left cartilage, and behind the sternum (a source 
of fallacy more frequent in persons with much subcutaneous fat 
than in the thin); may all three give to the dulness of a simply 
enlarged heart the triangular outline of that dependent on effusion 
in the serous sac. In all the instances referred to the dulness of the 
heart itself possesses its own form, more or less closely that of a 
square or a parallelogram — the relatively narrow and pointed addi- 
tion above, caused by one or other of the three conditions mentioned, 
leading to the simufation of the triangular outline of fluid collec- 
tion. And if an enlarged heart, with such an accidental appendage 
above it, be weak and flabby, and give a quaai-undulatory impulse, 
the distinction of the case from one of pericardial eflusion, especially 

■ ButUtt, U. C. H., M&tai, rol. It. p. 2t>2. The Inngi wer«/M inches apui on 
tha Urel of (btt B«cauj rib. 8uoh eilnkordiuai; diHtenaJon eoulii 01117 iv^till from 
*9TJ Blow prognia of tb< dlaeue ; it appealed to bare luled in thii oue llx woekt. 
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if there be acute pyrexia! symptoms and tbe commemorative his- 
tory be imperfect, becomes one of modt eerioas dilBcuUy. 

108. The plastic ex udadon- matter of pericarditis eometinies forms 
a layer, oae-third to three-fourths of an inch thick, of solid sub- 
BUnce applied to the heart's surface: if chance place this great 
thickness of substance on the lateral confines of the organ, the area 
of dulness must be proportionately increased ; but the sign is one 
of too great delicacy to be clinically serviceable. 

109. Cancerous accumulation in, or underneath, the pericardium 
alTecls the prajcordial resonance in proportion to its amount. 

110. The quality of the percussion -son nd undergoes no very 
material change under the circumstances hitherto referred to, except 
in cases of pneumo- pericardium. In this affection the tone becomes 
tubular, amphoric, or genuinely tympanitic. Further, in those very 
rare morbid states, calcified induration of the heart's substance and 
Meudo- ossification of the pericardium (of neither of which have I 
bad much clinical experience), the resonance would, theoretically, 
become more ringing and osteal in quality than natural, and at the 
same time the resistance of the parietes prove sharp and highly 
iruu-tced. 

111. The/o)Tn of tUep-seated dulness, peculiarly affected, as we 
have seen, by pericardial effusion, remains essentially unchanged 
by general hypertrophy; excessive hypertrophy of any particular 
part must of necessity modify the character of the general outline, 
bat rarely to an amount that can be defined at the bedside. Dilata- 
tion renders the shape more or less markedly square, Again, hy- 
pertrophy alters the form of the sup^rjicial dulness by pushing 
aside tne lungs, and converts the small triangular, into a relatively 
lBr;ee and irregularly square, space. Solid masses under the peri- 
camium change the outline of dulness according to the direction of 
their growth ; but their influence is very slight in this way, and on 
their rarity it is needless to insist. 

112. Talvnlar diseases exercise no direct influence on praniordial 
resonance; the increase of dulness so frequently coexisting with 
them of course really depends on some form of attendant enlarge- 
ment of the heart. The membranous inflammations, wjien acute, 
though probably slightly increasing the heart's bulk by congealing 
ita substance, do not per se (endocarditis at any period, pericarditis 
tinlil exudation has occurred), appreciably alter pnecordial dul- 
tiesfl. 

113. Pnecordial dulness, whether dependent on fluid in the peri- 
cardium or enlargement of the heart, moves from aide to side 
somewhat, aa the posture of the patient is changed. Old pericardial 
adhesions, even, will not prevent sideward locomotion of a hyper. 
trophoas heart — nor will pleuritic adhesions, in front of the heart 
in addition, do so, unless they be at once closely agglutinative and 
extensive. 
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BECTION v.— AUSCULTATION. 



l4. Auscultation, ilirected to the heart, analyses: — (I,) Certain 

Boaods proiiuced by the normal action of the organ; (11.) Modifl- 
cations of these occurring independently of heart-disease; (HI-) 
Morbid states dependent on heart- disease. Besides (IV.) the state 
of the respiratory murmurs, aud (V.) of vocal resonance, special]/ 
in the priecordial region, sometimes affords useful information. 

115. While the heart is ausculted, the patient should, as a rale, 
be placed in the recumbent posture, with the head slightly raised ; 
unless, from the nature of his disease, this posture be an uncom- 
fortable one. As much of the precision of the notions, obtained 
from the examination, depends on our being able to connect the 
spots,' where various sounds are heard, with certain parts of the 
heart itself or great vessels, it is obvious that, in order to both 
simplify our task, and give all attainable surety to the indications, 
we should habitually auscult patients in the posture in which 
clinical practice must present them most frequently to us. 

116. If there be any doubt about the superiority of mediate or 
immediate auscultation, in the case of the lungs, there is none in 
that of the hearL Certain phenomena, well audible at a gi^en 
point with the atethoseope, may cease to be perceptible onelhird o/ 
an inch beyond that point: such limitation as this evidently could 
not bo eflucted by direct application of the ear to the surface. 

117. The heart's sound may be more or less masked by certain 
morbid states of the respiratory sounds— and they may be given 
uunatural characters by the chance coincidence of the sound of 
natural inspiration or expiration; hence the necessity of causing 
the patient to hold his breath from time to time, while the heart is 
ansculted. 

(l.) ■OBVAI, CABDUC BODITM. * 

|18. Each complete revolution of the heart is accompanied by 
two Hucuessive sounds, audible by means of mediate or immediate 
ausoultatioQ in the priocordiul region, and separuted from each 
other by intervals of silence. These two sounds differ in all their 
olutrBCters — intensity, duration, pitch and quality: and the two 
porioda of silence differ in the only character they can differ in, 
nMnely. duration. These differences are found, provided the poa- 
turc of the patient and the position of the stethoscope be an- 
Ranged, to be maintained either without the smallest, or with very 
■light, variation in any seriee of beat* of the same heart, 

liy. The tirst of these two sounds, coincident with the systole 
(if the ventricles, the heart's shock against the side, and the pulse, 

Aiagtnle, of the arteries nearly adjoining the heart, is called the 

n^DT systolic, or (because normally of maximum force at the 

-•Kt of the cardiac region) inferior, sound of the heart. Tlie 

I tiw Iwo Bounda, ayQuhronoua with the diastole of tbe 
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▼entricles, the recedence of the heart from the side, and the pulse- 
less state, or systole, of the krge arteries, is known as the second, 
diastolic, or (because of maximum loudness at the upper part of 
the cardiac region) superior sound of the heart. The noiseless 
period succeeding to the first sound may be called the first, or post* 
systolic silence; that succeeding the second sound, the second, or 
poet-diastolic silence. 

120. If the period of an entire revolution of the heart, that is from 
the commencement of one first sound to the commencement of the 
Dext succeeding first sound be divided into ten equal parts, the du- 
rations of the several periods of sound and silence will be found on 
mo aver|ge very closely as follows : — 

First Sonnd ^^ 

First Silence i^ 

Second Sound i^ 

Second Silence ^ 

The total duration of sound would hence stand in the rates as 3 : 2 
to that of silence. I base this estimate on the results obtained by 
careful auscultation of a series of healthy males ; it is only to be 
taken as approximatively true, both because there are very sensible 
differences in individuals and because error is easily committed in 
estimating the extremely minute divisions of time concerned. Thus 
when the pulse beats as much as from eighty to ninety times in the 
minute, the post-systolic silence is difficult enough of detection ; but 
it becomes obvious, where the pulse does not exceed sixty in a 
minute. The estimate, also, refers only, the student will remember, 
to the periods of sound and silence, not to those of action and inac- 
tion, oi the heart: clinically there is no trustworthy plan of mea- 
suring the length of the systole and diastole. 

Any very notable deviation from the healthy standard is easily 
enough appreciated by the ear; as, for instance, in certain cases of 
dilatation, where shortening of the first sound and lengthening of 
the first silence rarely fail to arrest attention. 

121. An accurate idea of the characters of the hearths sounds 
cannot be given by a single description of them, as heard in any 
one particular spot: they vary materially at difierent parts of the 
cardiac region, both in their positive and relative properties. The 
least study of the healthy chest will convince the student that the 
description which it is the habit to apply to the sounds of the heart 
generally, holds good only when these are heard towards the left 
apex. The sounds require comparative analysis: (a) at both sides 
of the apex-reeion, ana at both sides of the base-region ; (i) at base 
and apex on the same sides of the organ : (c) at base and apex on 
opposite sides. Now this is the most difficult of all studies con- 
nected with the healthy heart ; but it is essential as the basis of 
observation of the organ in a state of disease. 

122. (a.) At the left apex the first sound is dull, measured, boom- 
ing, prolonged, and strongly accentuated ; its commencement pretty 
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sharply defined, its close much leas so. Double the length of the 
Becond sound, of lower pitch than this, and seeming to the ear 
deep-sealed, it attains its maximum at this apex, in regard of 
accentuation, prolongation, and measured, booming character, but 
not habitually in amount of sonorousness. The second sound, odIj 
hair as long as the first — clear, abrupt, flapping, and short — is more 
sonorous, more superficial, and of higher pitch than its predeceflsor. 
At the right apex-region, the first sound is considerably clearer, 
shorter, more abrupt, less strongly accentuated, and of somewhat 
higher pitch than at the left apex-region. This difference of cha- 
racter depends, probably, both on the thinness of the walls of the 
right, as compared with the left ventricle, and on the parietas being 
of different conducting power in the two situations: at all events 
the sound, audible at the end of the sternum, may be fairly referred 
more particularly to the right ventricle; that near the nipple, to 
the left ventricle. So, too, the second sound ia habitually clearer, 
Bnd sometimes even of higher pitch, at the end of the sternum, than 
towards the left apex ; this is, nowever, less constantly true, and I 
have known the converse to be the case, where no suspicion existed 
of the existence of dilatation of the left ventricle — where, indeed, 
the first sound possessed to the full ita natural share of dull, pro- 
longed, booming character. 

Passing from the apex to the base, the same kind of dinsimilitude, 
laterally, in the sounds, may be detected — not indeed precisely at 
the base, but a little above tbia, opposite the second interspace, 
where the aorta and pulmonary artery ore in contact. The first 
Bound at the right second interspace is commonly duller, of slightly 
lower pitch, and more prolonged than at the left corresponding 
point: in neither is it accentuated. The second sounds difi'er hero 
m tbe same characters and in the same manner, but to a less degree; 
they are accentuated in both places, more on the right side than 
tbe left. 

123. (i.) Let ns now examine the two sounds comparatively at 
base and a|)ex on tbe same sides of the heart. The first sound, 
strongly accentuated at the left apex — prolonged, booming, and 
dull — at the left base loses the accent, which passes to the second 
sound, while this becomes louder, more ringing, and sometimes 
even of higher pitch than at that apex. At apex and base on the 
right side, the ciiaracters of the first sound arc very similar; it has 
tnore accent in the former than in the latter spot, however, both 
positively, and d fortiori as compared with the second sound. 

124. (c.) The relative characters of the two sounds at base and 
8pex at opposite sides of the heart (crucially taken, as it were) may 
easily be deduced from the foregoing account. 

126. Now, if these statements he correct, it appears obvious that 
no single articulate symbol can be devised, applicable to tbe heart's 
Bounda in more than one point. The subjoined series is ofiered for 
die four points of proauDeul clinical interest. The acute accent- 
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mark is used to show where the accent falls — tvrice, when it falls 
very strongly ; the marks of long and short, where length or short- 
ness of sound is a prominent characteristic. 

Flnt Maiid. 6«eond aoand. 

At the left apex oubb d&p 

At the right apex 6p t&p 

At the left base' up t6p 

At the right base* . . . . nb tapp 

The eye gathers from these symbols the tendency to equalization 
in length observable in the sounds at the bases, as well as the 
transference of the accent from the first to the second sound at the 
apices and bases respectively. 

126. The extent, to which the heart's sounds are audible in 
health, is not subject to any fixed rule.* One great mistake, com- 
monly committea by authors who attempt to define it, consists in 
their omitting to consider separately the first and second sounds. 
From this omission, the ordinary starting proposition, that ** the 
heart's sounds are heard at their maximum in the praecordial re- 
gion,'' becomes an error : the second sound is, in truth, heard in 
nine people out of ten more clearly at midstemum, on the level of 
the second interspace, than at any point of the praecordial region — 
even limiting that region to the space in which the heart is unco- 
vered by the lung during tranquil breathing. The thickness of 
the soft parts, the form of the chest, and many other physical con- 
ditions perfectly independent of disease of any of the thoracic organs, 
modify the extent of propagation so variously, that there can be no 
practical utility in laying down rules subject to perpetual exceptions. 
jBut the lines of propagation of the two sounds severally agree in 
most healthy persons, whatever be their absolute intensity at their 
■eat of production ; changes in these lines point positively to some 
modi^ing cause, and hence their establishment is clinically valua- 
ble. "Now, the first sound passes slantingly upwards to the left 
acromial angle, growing weaker and weaker on the way ; it loses 
much more on the route to, and at, the right acromial angle: its 
propagation backwards is clearest and fullest to the left — so that 
while audible at the left back, it may be inaudible at the right 
The second sound, with the base-region as its centre, radiates to the 
right and left acromial angles, with greater clearness to the left than 
the right ; posteriorly it reaches the surface at the right side less 
clearly than at the left. 

127. Mechanism of the hearths sounds, — The difficulty of unravel- 
ling the mechanism of the normal sounds of the heart is broadly 
ana emphatically proved by the fact that, from the time of Laenneo 

I The left and right second interspaces close to the edge of the sternnm. 

' Some authors speak of the sounds being audible in healthj male adults, of 
moderate stoutness, even at tht right tide potteriorly ; others write that the space 
over which they are heard ttldom exceed* two tquare inches in the cardiac region I 
The troth is that both of these states exist in different indiTidnalB in perfect health : 
the tmr Ues in regarding either of them as constant. 
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to tbe present day, some 6ve and thirty theories, more or less com- 
pletely diflering from each other, have been proposed in its expln- 
natioD. The Buhject aeema at once a tempting and an exhaustleas 
one. The zeal of exporlmentalista, nnsatiafied with any one of the 
long series of conjectures previously proposed, seeks constantly to 
add Boraetbing novel, either in the way of fundamental principle, 
or of combination of agencies already acknowledged, to tbe mass 
of acquired hypotbeses. This zeal is commendable — and would 
be above all praise, were it not too o!len associated on the part of 
fresh investigators with a disposition to sneer at the attempts of 
predecessors as capable and as conscientious as themselves, to ig- 
nore the perplexity of the problem, and to regard with overween- 
ing confidence the result of their own inquiries. One scarcely ever 
stumbles on a new effort to remove the mystery hanging over thia 
part of tbe heart's physiology, without having the memorable words 
of Turgot vividly recalled to the mind : — " Moios on salt, moina on 
doute, moins on a d^couvert, moins on voit ce qui reste i dAjouvrir 
.... Quand les hommes sent ignorans, il eat ais^ de tout savoir." 

128. Were we to address tbe mass of practical phyaicians, ai 
home and abroad, who are untrammelled by tbe instincts of pater- 
nity in regard of any of the theories proposed, and who have be- 
sides directed serious attention to the study of heari-disenaes, and 
ask them — does any single explanation of the cardiac sounds here- 
tofore adduced appear to you to solve the problem? — the all but 
unanimous reply would, I feel no shadow of a doubt, be — No. Fot 
this reason, I think, it would prove a useless, as it most certainly 
would be a tiresome, task to review the group of theories aeriatim. 
The better plan seems to be to enumerate with as much brevity as 
possible the phenomena which are as well coincident with the 
sounds as by possibility soniferous, and endeavor to ascertain, on 
gucb acoustic, anatomical, experimental, and clinical data, as we can 
command, which among the number actually concur in producing 
the sounds. 

129. MixJianism of ike Jirst a<nind. — The phenomena which are 
at once conceivably soniferous and coincident with tbe heart's first 
sound may bo arranged in tbe following manner: — 

130. (a.) At and immedialehj after the commenctTnetil of Ihe smmd. — 
At this period occur (1) the sudden tension of the auriculo-ventri- 
oular valves ; the sharp collision of certain portions of tbe auricular 
Burlaces of those valves ; tbe impulsion of some of the blood in tha 
ventncles against tbe ventricular surfaces of those valvca: (2) The 
attrition of tbe blood -elements inter te within the ventriclea, and 
their impulsion with attrition upon and among certain portions of 
the columnra carncfe : (3) The impingement of ihe blood, projected 
from the ventricles, against the orifices of the pulmonary arterv and 
aorta, and perhaps against the bases of the columns of blood con> 
taioed within those vessels, with the airaulianeous flattening of the 
sigmoid valves against the arterial walls, and the diastolic exiensioa 
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of those walls: (4) The impulse of the hearths apex against the side, 
or against lung-substance, if this be interposed: and (5) The attri- 
tion of the pericardial surfaces accompanying systolic movement. 

(6.) Totocnrds the close of the sound, — The collision of the surfaces 
of the ventricles, after the expulsion of their contained blood. 

(c.) Throughoui the entire duration of the sound, the sustained 
muscular contraction of the walls of the ventricles, together with, 
as a specific additional element of sonorousness, the perfect, com- 
pleted tension of the muscular fibres. 

181. Before considering the claims of these different agencies as 
productive of the first sound, let me remind the student of a very 
obvious truth commonly ignored or forgotten by writers on this 
question — namely, that sound or noise may by possibility be caused 
at the period of systole by many actions which, nevertheless, take 
no part in producing the first sound. It might be, again, that such 
superaddedf actions produced sounds, which sounds were habitually 
audible at the prsecordial surface, or, on the contrary, either con- 
stantly or occasionally drowned in transitu thereto, either by the 
superior intensity of the true first sound itself or by interfering 
vibrations. 

This premised, let us ask, first, which of all these possible ele- 
ments of sonorousness actually prove soniferous — and, secondly, 
which of them contribute to form tJie first sound of the heart. The 
order in which we examine them is not of much importance. 

132. The amount of noise, produced by the impulsion of the 
heart against the chest and its friction against the parietal pericar- 
dium during systolic locomotion, is too slight in the normal state of 
things to be audible to the listener through the chest-wall. Let, 
however, the action of the heart be simply abnormally increased 
in intensity, all other conditions remaining the same, and both 
these phenomena become perceptibly sonorous, each in its special 
way — the former as a knocking and somewhat toned noise against 
the side, the latter as a rubbing murmur. Both these facts are sdmost 
daily exemplified in clinical practice: patients with hearts excited 
by simple neurosis, or with hearts somewhat enlarged and dynami- 
cally excited besides, very frequently present a pericardial rub of 
single systolic rhythm which disappears under rest and treatment.^ 
And even where there is no statical or functional disturbance of the 
heart, a knocking sound may in some individuals be heard with 
systole, especially where the posture of the trunk, the period of the 
respiratory act, or other conditions, extrinsic to the heart itself, allow 
the surface of the organ to play with unwonted yisot against the 
parietes. Still tlA practised ear may always succeed in recognizing 
that this sound is not the sound of systole — but that it is a some- 
thing superadded and independent, differing in site, in quality, and 
Bometimes in precise rhythm from this.' 

' e. y. Roberts. U. C. H., Females, Oct 10, 1850. 

' Where a thick lajer of emi^jBeiiiatoiis long intenrenss between the heart and 
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Hanlwjiki'). *if hyy*'f\fuyhj nf ^y^m r^ti ihM'»rfiirii*, atU-u<ied with powerf.:". o^m- 
trarlioiM, imilly r*'fl«x. ji»rfijr ".ri«i>fi<fiA|. '>f th'-ir ti^tmi-^the TariAtion in :n:rri*:iT 
of thn iiiiHf-iilnr ■'•mi'l, Mrr-'ir'lirii/ n* f|i«« rrffiiriutionii w»-re slow and cradu&I. or 
qnirk aii'1 nlinipl, wm« vtrr "triklnc • In l)i« Utt#<r i;a"«-, the Boimd bora, to my ear, 
a Tvrj flint I net r«H«iublAiif« to thx lirnt 4<mjii'1 of tli« bnart. 
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or rirala in strength the sound generated by these: tbe elements of 
aonorousness of individual quality exist in both these conditions; 
and, when either is experimentally interfered with, a corresponding 
change is foond to follow in the character of the first souua, 

138. Whether, as I believe to have been parlicular)y maintained 
by Dr. Hope, tbe walls of the ventricles become at a certain period 
of systole at once tense and vibrating, after the fashion of a stretched 
membrane, and bo produce a specific addition to the muscular sound 
of contraction, has not been positively determined. The theory, 
however, seems acoustically as well as physiologically of question- 
able justness, and may, I think, be with safety ignored. 

13&. Further, the projection of the ventricular blood against the 
orifices of the large ve^els, against the flattened sigmoid valves, 
tod likewise probably against the bases of the columns of blood 
those vessels contain, combined with the sudden extension of the 
arterial coats beyond, have strong clinical and experimental claims 
to a share in the first sound. That the first of these phenomena is 
flonorous cannot be dii^puted: a sound is audible in the arteries, 
arncbronously with tbe heart's systole, under circumstances in which 
the idea of mere conduction from the heart is quite inadmissible; 
such sound may be heard in the femoral and even popliteal arteries 
sometimes, where no disease of these vessels or of the aorta exists, 
^gain, in certain cases of mitral regurgitant disease, where true 
fiysiolio sound at the left apex ie completely deficient (a murmur 
only existing there), the first sound may be discovered with much 
of the quality of health at the base. Still, however, it seems to me 
that the sound in question can only be viewed in the light of an 
accessory and not an essential element of the systolic sound. 

140. In fine, it would appear that the e^ential causes of the first 
sound may be reducetl to: — 

Muscular action — that of the contracting ventricular walls;' 

Sadden membranous tension — tbat of the auricular valves. 
Then as a amitcml accessory cause of noise with systolic time mast 
be admitted, 

Forcible shock of fluid against resisting membrane — that of 
the blood against the orifices of the large vessels. 
And, lastly, as occasioiial accessory causes of noise with systolic 
time rank, 

Impulsion of solid against solid — that of tbe heart's apez 
against the cbest-watl. 

Abrupt friction of surfaces — that of the two layers of the 
pericardium. 

' nv mwDt 1ii);eDioDfll7 conoeived experiment of Dr. Halford, detigiiffd to prors 
~ TftlmUr Tibmtion U the sole oaDAu of tbe flnt soand, eeemi to me to altar 
ijviologjekl condinon of tilings bo etiriously, that the tnferenee It appekn to 
ik, aamalj, thmt musctilu' eontnictioii Is non-flODireroiis, oannot bo aoceptoil. 
itra, H. Hklharbe (Jonni. da Ph jsiologfe ; de BrowD-Siqiirird, *ol. I.) losei 
r ia > mue of difflunUj ia his attmupC to prore Ibat tbe vealrianlir tbItm 
— ' ■■" tBy Mnnd at alL 
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tbe fall of tbe columns of blood on tbe arterial surface of tbe valves 
must reinforce the sound of valvular jtension — although for obvious 
reasons that fall cannot be so sonorous as if the valves, instead of 
being opened out by the receding blood, as they are, were first ex- 
panded, and then received the shock of the fluid from above, as is 
affirmed to be actually the case by M. Hamernjk, who but revives 
an exploded opinion of Lower. 

146. Whether the arterial systole itself contribute or not to the 
generation of the second sound must be admitted to be yet open to 
inquiry. But that the phenomenon is soniferous cannot reasonably 
be doubted ; the occurrence of double sound in arteries, far distant 
from the heart, seems to me to settle the point. 

147. Although diastolic jogging action and quasi-impulse may 
occur without actual disease of the heart, yet there is no proof of 
such impulse being per se soniferous; the more so as, even in cases 
of strong morbid diastolic impulse, that impulse does not distinctly 
produce sound. M. Magendie's idea that the normal second sound 
IS produced by the shock of the right ventricle against the sternum 
takes rank among the unquestionable errors of its day. 

148. Hence the sudden tension of the sigmoid valves, and the 
iall of blood upon them, seem in the normal state the sole demon- 
strated causes of the second sound. 

149. It is altogether another question whether, in various states 
of disease, diastolic occurrences, naturally soundless, become sonor- 
ous, and so produce a second sound of their own — or whether cer- 
tain adventitious phenomena may in those diseased states produce 
an imitation more or less close of natural diastolic sound. Con- 
cerning this matter Skoda argues, that as exceptional cases occur 
in which the second sound is weak at the base, and loud at the 
apex, while there is no diastolic impulse against the chest wall to 
afford a possible explanation, the sound must originate in part in 
the ventricular region. He suggests that it may be produced 
either by, first, the stroke of the blood uader special circumstances 
against the ventricular walls during the diastole of the heart : or, 
secondly, by separation of the heart's apex from the surface, against 
which it had been pressed during the systole ; or, thirdly, by sepa- 
ration from the chest-wall of the portion of pericardium which had 
been driven against this during the systole. 

As for the first suggestion : we have admitted that in the normal 
state, the blood enters the ventricles from the auricles, with a cur- 
rent so calm as to prevent audible sound from being thereby pro- 
duced in the former cavities. But in cases of highly marked aortic 
regurgitation, blood falls with notable force into the left ventricle, 

of the heart, or orer its entire sarfaoe. From Bereral passages in the context, the 
former seems the more likelj ; and hence the records at least of these experiments 
leare it still an open question, whether or not the natural second sound is nor- 
mallj, in anj small degree, Tentrionlar in site, or capable of becoming so, when 
aonio regurgitation exists. 
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and may conceivably generate sound. I baye unquestionably 
beard, at tbe left apex, a distinct sound in more than one such case, 
while at tbe aortic base tbe ordinary regurgitant murmur alone 
existed : oases of tbe kind would probably be more frequently met 
with, were it not for tbe loudness, and transmission to the apex, of 
tbe murmur involved at tbe base.^ I presume this intensified 
second sound cannot be tbe transmitted sound of the pulmonary 
valves, because I have found it stronger at tbe left than tbe right 
apex;' though it might certainly be argued that this greater inten- 
sity of diastolic sound at tbe left, might depend on greater intensity 
of diastolic murmur at the right, apex (murmur drowning sound): 
for, as I shall hereafter show, tbe rule in aortic regurgitant disease 
is, that the attendant murmur is better conducted down tbe sternum 
than over the left ventricular region. 

The second and third suggestions are certainly plausible. And 
for this reason : if, while tbe ear is applied to a stethoscope on tbe 
chest-surface, a neighboring spot be percussed with the point of a 
finger, which is instantly withdrawn when the blow has been given, 
two sounds will be heard for each blow; tbe first strong, corre- 
sponding, of course, to the direct impulse ; the second, very weak, 
to tbe removal of the finger from the po^t percussed. Now the 
recedence of the heart's point from the side is here imitated.' 

In all this the usual ingenuity of Skoda is apparent; but be ap- 
pears to me to have lent his influence too much to establish the 
erroneous conclusion, that because in certain states of disease tbe 
two last phenomena may produce noise of diastolic rhythm, ergOy 
they take part in generating the natural second sound. Some fur- 
ther facts, bearing on the subject, will be noticed in the account of 
reduplication of heart-sounds [176]. 

(II.) MODIFICATIONS OF THB BBABT'S 80UKD8, OOCUBBISG nrDEP B a D lBT L Y OF CABDUO 

DISEASE. 

150. (a.) Modifications mxwrring at the site of production, — Tbe de- 
scription now given of tbe sounds of the heart applies especially to 
tbe male adult. The first sound is somewhat higher pitched and 
more ringing in females and in children than in males, and hence 
apparently more intense. In women, too, it is habitually more 
extensively audible than in men; but rather, I think, from tbe 
acoustic conditions of the chest generally than as a direct attribute 
of the sound itself. 

161. Variation of attitude has little, if any, effect on tbe second 
sound : but the first is commonly stronger in the erect than in the 

» Flood, U. C. H., Males, rol. vii. p. 265. 

' In a certain proportion of cases of mitral regurgitation with dilated hjpertro- 
phy, an intensified second sound maj be found in the left apex ; — its explanation 
will be sought hereafter. 

> The result is still more satisfactory if the inner surface of the ohest-waU be 
percussed in the dead subject. 
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feclinin^, and in the prong than in the supine, postures: the rea- 
sons are obvious. 

152. The extent and direction of transmission of the natural 
sounds of the heart are modified by various changes in the con- 
ducting fkcuhj of the structures and organs within, or on the con- 
fines of, the thorax; hence the obvious inference that, unless the 
abseooe of such changes baa been established, we arc not justified 
in inferring that a plus or minus extent of propagation depends on 
tbe state of the heart itself. Thus, as a ready illustration, enlarge- 
ment upwards and inwards of the liver or spleen renders the sounds 
onduly audible in one or other hypochondriam ; but alterations in 
tbe density of the lungs practically furnish the most striking and 
significant examples: these are treated of elsewhere. 

153. When the heart is displaced by diseases extraneous to itself, 
it might be supposed that the points of maximum force of its sounds 
vonla likewise be displaced: this is true, however, to a much greater 
extent of the first sound than of the second, and for tbe evident 
reason that the apex of the organ is more movable than its base. 
Id lef\ pleuritic eff^usion, for example, when the maximum point of 
the first sound is carried to near the right nipple (say seven or eight 
inches out of its place), tbe maximum of the second scarcely swerves 
ftrther than to the right edge of tbe sternum, or one and a half 
tncbee from its post. Now it follows from this, that the line con- 
necting the maxima points of the two sounds deviates, more or less 
extensively, from tbe almost vertical bearing it presents in health. 

154. The intensity of tbe heart's sounds, and even tbe pitch of 
tbe first, IB heightened by nervous excitement of all kinds: in the 
hystfiical and epileptic paroxysm this is sometimes strikingly re- 
markable ; emotion, whether of fear, anger, &c., has a similar effect, 
tbe sounds being in some instances audible even to the individual 
bimself, and to by-standers at one or two fi:et distance from the 
cbest Diseases attended with marked debility weaken both sounds; 
but this effect is greatly more perceptible in the first than the 
second: tbe essential mechanism of the two sounds gives in each 
instance the clue to this difference. 

165. Certain conditions change the combined force and quality 
of the first sound by influencing some one of its elements without 
affecting the others. In continued fever, the general weakness, im- 
pairing tbe muscular power, throws the valvular element into undue 
prominence, and gives the first sound a clicking character, akin to 
that of the normal second sound. Again, nervous excitement in- 
tensifies, and sometimes even gives a ringing, metallic quality to 
tbe systolic impulsive noise, produced by tbe projection of tbe organ 
againat the side [1S2], so much so as to throw tbe real elements of 
tbe 6rst sound into the shade. The second sound is comparatively 
little affected in either case. 

168. (ft.) Modificatvmi aruing beyond the site of production. — The 
change*, just noticed, occur at the spots of production of the sounds. 
6 
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Can the heart's sounds be increased in force, or changed either in 
pitch or in quality, subsequent to their generation, and through the 
influence of conditions beyond the heart? 

167« I have known both sounds materially louder in the site of 
a cavity under the left, more rarely the right, clavicle, than at the 
mid-sternal base. More than this, in a case of well-marked chronic 
consolidation of the apex of the right lung, the second sound ^ the 
heart (this organ, the arch of the aorta, and the pulmonary artery 
being, as far as ascertainable from signs and symptoms, perfectly 
healthy) tvas decidedly louder under the right clavicle ifum at the mid' 
sternal base. No such reinforcement existed at the sternal notch, 
nor under the left clavicle; the peculiarity was therefore not due to 
reinforcement in the arch of the aorta: and further, the mediastinum 
and left apex were, judging from their percussion-note, free from 
solid matter. Here, then, was a case where the second sound was 
louder at about three inches distance from its point of production 
than at the point itself: the pitch of the sound in the two places 
was identically the same.^ The mechanism of increased tone was 
here that by unison-resonance.' 

168. Although it be theoretically conceivable that fall or rise in 
pitch of the heart's sounds shall arise, independently of any other 
change, in the course of their conduction to chest-surface, I know 
nothing of such modification as matter of experience except under 
the circumstances referred to in the next paragraph. 

159. The condition of the hollow organs of the abdomen, espe- 
cially the stomach, sometimes curiously modifies the quality of the 
heart-sounds. When that viscus is distended with gas to a certain 
amount, the sounds resound within it with a high-pitched metallic 
ring, and so loudly, sometimes, as to be perceptible to, and seriously 
alarm, the patient.^ Lar^e cavities in the adjoining lung (especi- 
ally if their walls be ham, and the pleural sac distended with gas) 
sometimes augment the heart's sounds by unison-resonancCi per- 
haps by echo, in a similar way. 

160. The number of sounds corresponding to each revolution 
of the heart may be increased, but not diminished, independently 
of structural disease in itself, in the manner to be presently de- 
scribed [174]. 

(UI.) MOBBID BTATBB DBPBVDBVT ON HBABT-DISBA8B. 

161. These are referable to the heads of— I. Modified sounds; 
and, II. Adventitious sounds or murmurs. 

* In Allen, U. C. H., Males, vol. iz. p. 196, the same phenomenon was a8oa>> 
tained on the left side. 

' Vid. Diseases of Lnnffs, 3d Am. edit., p. 134. 

* Warren, U. C. H., Males, toL riii. p. 85 ; aneurism of aroh of aorta. 
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182. The inteasit; or loadne^ and the extent of transnnissioD 
of the sounds, when modified by heart-disease, are in the direct 
mio of each other. 

168. (a.) Increase in both respecta is observed to its maximum in 
dilated hypertrophy, the valvea remaining sound; muscular Bub- 
etanoe exiBU in sufftcienl excess to intensify the muscular share of 
the first sound, while the thinness of the walls, ae compared with 
tfa« size of the whole organ and capacity of its cavities, favors re- 
sonance, and acts as a special source of loudness. The forcible 
propulsion of the blood into the aorta leads to proportionally forci- 
Ue reaction of the arterial coats, and unusually sharp recoil of the 
column of the blood on the sigmoid valves — hence a loud, full- 
toned second sound. In simple dilatation, the first sound, louder 
thaa io health, is sharper and more toned : the heart is brought 
more extensively than natural into contact with the chest-walls, and 
the ibinneas of the muscular walla allows of short abrupt contrac- 
tion, lodaration of the walls of the heart weakens the muscular 
portion of the first sound, but intensifies the valvular; and, if the 
other conditions for this exist, gives peculiar intensity to the noise 
produced by impulsion of the apex against the side. 

Functional excitement of the organ also intensifies the sounds, 
whether this be dependent on incipient infiammation of the organ 
itself or of its membranes, or on general febrile disturbance pre- 
Tioos to the occurrence of debility. But nervous excitement is the 
moat powerful intensifier of the heart's souuds; it will even tempo- 
rarily produce a loud first sound from a pure solidly hypertrophous 
left ventricle, and taken alone has much more frequently been 
IcDOWD to render the sounds audible at a distance from the surface 
than any organic afi'ection of the heart. I doubt if the latter, un- 
aided by nervous excitement, be competent to produce the pheno- 
menon [lo4]. 

The quantity of blood circulating through the heart also modifies 
the intensity of the first sound. If the quantity be considerable, 
the Mruggle of the ventricle to force it on is considerable and pro- 
loQged; but the sound does not gain, indeed rather loses, in reso- 
Baace and loudness. When the quantity is small, on the contrary, 
there is no such struggle; the ventricles contract abruptly and 
■ODorously. It is under those circumstances that, as already men- 
tioned [lti4], it has been suggested collision of the ventricular sur- 
fiues may intensify and modify the quality of the systolic sound. 

164. (i.) The sounds are weakened where the muscular structure 
of the heart is encroached upon by morbid infiltrations, or by its 
own disease. Softening, obesity, fatty degeneration, cancerous in- 
filtration, atrophy with fibrous infiltration, all impair its force, both 
in ita muscular and valvular elements, for obvious reasons. la 
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dilatation with attenaation, the first soand, tboagh sharp-toned, is 
feeble — probably from conjoined change in the sarcous structure. 

In simple, and still more in concentric, hypertrophy of the left 
ventricle, the first sound is weakened at the apex in, it may almost 
be said, the direct ratio of the increase in mass of the muscular sub* 
stance and decrease of the cavity. In extreme cases, the first sound 
may be completely deficient over the ventricle, and perceptible only 
at the base, or towards the ensiform cartilage. The compact pack- 
ing of the muscular structure interferes probably with the freedom 
of vibration necessary for the generation of sound, and the dimin- 
ished size of the. cavity obviously impedes the play of its parietes. 
Even valvular action is diminished in scope, and while the mitral 
valve is of less proportional extent, it is often thicker than natural. 
The entire mass of the ventricle, too, does not contract simultane- 
ously. 

Accumulations in the pericardium of fluid, of air, or of air and 
fluid combined, weaken tne sounds by removing their seats of pro- 
duction from the surface. I do not know clinically the effect of 
solid formations in the pericardium: they may be conceived to 
weaken the sounds in one way, and intensifr them in another- 
severally in regard of production and of conduction. 

Want of muscular and nervous tone, generally weakens the first 
sound, as well as modifies its quality. 

In some rare cases that have fallen under my notice, while the 
first sound has proved so feeble as to be scarcely audible, the second 
has been full-toned, strong, and audible over the entire chest. The 
notion of a hypertrophous condition of the pulmonary artery sug- 
gests itself as a possible explanation ; but I have no certainty of 
knowledge on the matter. In the cases referred to, none of the 
commonly-admitted affections of the heart or great vessels existed. 

165. (c.) The duration of the first sound falls below the natural 
standara in dilatation without hypertrophy, or with attenuation, 
and under all circumstances which weaken the muscular, and throw 
into undue prominence the valvular, portion of the soi^nd. The 
sound is lengthened more or less in hypertrophy, with moderate* 
dilatation; and if, in addition, the mass of circulating blood be 
large, or if the aortic orifice be at all obstructed, the sound may be 
sufficiently prolonged to fill nearly two-thirds the period of each 
revolution of the heart 

The second sound is shortened by a thin paper-like state of the 
sigmoid valves and by thinness of the blood; its pitch rises under 
the same influences. The sound is lengthened on the contrary, by 
thickening of the valves, and a loose inelastic condition of Uieir 
texture. Probably, too, thickening of the non-striated muscular 

Eortion of the arterial walls will lengthen their own systole, and 
ence, probably, the diastolic heart-sound. Another curious cause 
of prolongation of this sound will be by-and-by described. 

166. {d,) The points of maximum intensity of the hearths sounds 
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■ra more liable to displacemenl by extrinsic than by intrinaic causes; 
the latter, however, to some forms influence them. Ealargementa 
of the heart generally, whatever be their nature, lower the maximum 
point of the first sound. Simple, and ti/oriwrt concentric, hyper- 
trophies influence its position much less, in proportion to their 
mass, than the eccentric variety of the disease. Pericardial efi'u- 
»ion, raising the apex, raises the point ofmaximnm intensity of the 
first sound; and in some rare instances I have known this carried 
backwards, the sound being more distinct in the left vertebral 
groove than in the ordinary apex-region. Hypertrophy of the 
right ventricle lowers its own first sound; of the left, carries itd 
own immediately to the left, as well as depresses it. In alt cases of 
depression of the first sound, the second is similarly affected, bat to 
i less degree. Marked eccentric hypertrophy of the auricles would 
also probably lower the first more than the second sound; but I do 
not know this from experience. 

167. («,) The diitariix of the heart's sounds from the ear of the 
auscultator is very manifestly increased in cases of fluid and gaseous 
aocumulation in the pericardium. There is, however, a source of 
fallacy here; the sounds are commonly listened to in the natural 
situation of the apex, and not in the neighborhood of the nipple or 
fourth rib, whither that apex has been carried by the disease. Ag- 
glutination of the pericardial surfaces, on the contrary, brings the 
sounds ntarer than natural to the ear; if not precisely at their maxi- 
mum points, beyond these. Enlargement of the heart, sufficient to 
push away the leit lung, will have a similar eflect. The first is 
more aSecled by these changes than the second sound. 

168. (/.) The quality, and with this the pitch, of the heart's sounds 
if Bobjeot to serious modifications. The first becomes dull, muflled, 
looelees, and iu some cases almost null, at the apex, where dense 

«>phy is conjoined with a thickened inelastic condition of the 
lar valves. On the other hand, where the ventricular walls 
I aod the valves natural, the first sound becomes more or 
^^^ »r, flapping, or clicking, with raised pitch ; if those walls be 
^^^ state of eccentric hypertrophy, and the valves somewhat thick- 
ened, the sound aetiumes a clanging character. At least, these state- 
ments are in accordance with themajority of results; but exceptions, 
ftXplicable, perhaps, sometimes by the state of the heart's texture — 
in others inexplicable — pretty frequently occur. It would be diffi- 
cult to describe or explain, for instance, the varieties of quality 
found in the first sound of soft, flabby, fatty hearts, with healthy, 
or Dearly healthy, valves. Elevation of pitch depends, as a rule, 
cither on thinness of the muscular walls, or on predominance of the 
valvular element of the sound. 

The first sound sometimes possesses a peculiar full-toned quality, 
without the least sharpness, while it is strongly accentuated at the 
oommeacement, and commonly prolonged: the nearest articulate 
If tabol of the two aounds, under these circumstances, appears to be 
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Voom-tup^ pronounced with strong emphasis on the b, I have ob- 
served this peculiarity in cases of eccentric hypertrophy of the left 
ventricle — but without ascertaining the special condition on which 
it depends. 

The quality of the systolic sound at the apex seems sometimes 
sharply knocking ; but with care this knocking quality is separated 
by the ear from the true heart>sound, and obviously depends on the 
impulse of the apex against the side — but not necessarily against 
the inferior border of the fifth rib, as imagined by Dr. Hope. Knock- 
ing impulsive sound cannot be called an essential or even habitual 
attendant on any particular disease of the heart ; nervous palpita- 
tion, especially if tne edge of the lung be by some disease of its own 
carried unduly towards the left, will readily produce it in a healthy 
organ. Thin- walled resonant chests supply it with greater ease than 
others ; and morbid induration of the heart's apex, or calcification 
of the pericardium, will aid in intensifying it. The heaving and 
steadily pushing character of the impulse in simple hypertrophy 
prevents its occurrence in that disease: eccentric hypertrophy is 
the form of enlargement it most frequently accompanies. 

169. The first sound is sometimes slightly rough, and approach- 
ing in quality to a murmur at the apex ; it is, in fact, murmur4ike, 
without being actually converted into a murmur.* This may be (a) 
a persistent condition, observable week after week, while the patient 
remains under treatment ; or {b) a temporary state, const&ntly no- 
ticeable for a few days, and then disappearing; or (c) a mere tran- 
sient phenomenon, occurring with some, absent from other, beats 
of the heart. In the first case (a), it has appeared to me referable 
to an incipient or slight amount of some one of the organic condi- 
tions which, carried further, produce a perfect systolic murmur; or, 
probably, sometimes to a buzzing murmur-like quality in the mus- 
cular sound itself, produced by slow contraction of the fibres, or 
some special alteration of their texture. The second case (6) is 
exemplified by some excessively rare instances of acute rheumatism, 
where the systolic sound at the left apex, roughened and murmur- 
like for a few days at the outset, then loses this quality, either per- 
manently, or to resume it again at a later period in a more decided 
form.' Passing vascular roughness of the mitral, or even ventri- 
cular, endocardium, and imperfect closure of that valve from the 
influence of irritation, suggest themselves as possible causes of the 
phenomenon ; but anatomical evidence is of course wanting on the 
point. In the third case (c), the peculiarity is caused either by 
coincidence of the respiratory sound with that of the heart,' or by 

' In the case already referred to [note, p, 60], when the oontraotion of the abdo- 
minal mneoles occurred in a slow Termicolar manner, the sound was distinotlj of 
murmur-like quality. 

' James Hayes, U. C. H., October, 1850. 

* It is sometimes impossible to satisfy oneself on this point, unless by oaoaing 
the patient to suspend his breathing. 



AUSCULTATION. 71 

nibbing of the apex against the pericardium,' or by movement of 
air in the adjoining lung-substance produced by the cardiac impulse, 
or (by far the most important cause, because the most likely to lead 
to error) by a tendency to reduplication [176] of the first sound. 

170. The second sound at the base is rendered dull, and compara- 
tively clanging, by fibro-fatty thickening, without insufficiency, of 
the sigmoid valves. Diminished elasticity of the arterial walls has 
a similar effect 

Like the first, the second sound may be murmur-like, temporarily 
or permanently. Very trifling insufficiency will probably thus 
moaify its quality; whether marked reticulation of the valves will 
suffice for the purpose, will hereafter be discussed. The most com- 
mon cause of murmur-like quality in this sound is a tendency to 
reduplication. 

171. {g.) The natural accerUucUion of the sounds, as shown in a 
previous page, is liable to numerous perversions; but as the accent 
&lls on whichever sound is intensified, and mainly at the spot of 
intensification, repetition may be saved by referring the reader to 
the paragraphs on augmented intensity. When the heart is weak 
and flabby from organic change, or from want of tone, there may 
be a total deficiency of accent on either sound at the apex f the 
sounds resemble those of a vibrating pendulum. 

171. (A.) Like the sounds, the silences vary in disease in relative 
duration. The first, or po8^systolic, silence is lengthened by defi- 
cient elasticity of the arterial walls, whereby the recoil of the blood 
on the valves is sluggishly effected ; so, too, whenever the first 
sound is disproportionately shortened, the first silence is length- 
ened. The nrst silence is normally so short, that it is difficult to 
appreciate its decrease. 

The second, or post-diastolio, silence is lengthened in cases of 
advanced constriction of the mitral orifice ; the process of filling 
the ventricle is laborious and slow, and hence the systole lags, as it 
were, behind its time. When the circulation is greatly slackened, 
the second silence is generally disproportionately prolonged. 

172. (i.) The relationship of the sounds of the heart to the pulse 
varies in disease. In the normal state, the first sound is apparently 
synchronous with the diastole of the arch of the aorta, the pulmo- 
nary, carotid, and subclavian arteries; thenceforth, the further the 
vessel from the heart, the more distinct is the interval between the 
systolic sound of that organ and the arterial diastole. It is difficult 
to determine the possible length of interval consistent with health: 
but it may be affirmed, that if the diastole of the most distant ves- 
sels, as the posterior tibial and dorsal artery of the foot, is so much 
retarded as to become synchronous with the second sound, the state 

> The more superficial oharaoter and the infloenoe of ohaoge of poatnre wiU 
gtserally diatingaish this Tarietj from a tnie marmar. 

* The second loaiid is, in certain rare oases of mitral regurgitation, so intensified 
that the accent falls on it, even when aoscalted at the apex. 
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is morbid. This retardation, which was 6rst noticed by Dr. Hen- 
derson as an attendant OD insufficienu; of the aortic valves, may 
with care be detected in many, but unquestionably not in all, cases 
uf that disease. Possibly where uo morbid retardation can ba 
discovered, the failure may depend, not on its absence, but on its 
being carried to such extremes, that the arterial pulse produced by 
one cardiac systole is nearly synchronous with the next. The only 
fact, however, I know of, supporting this idea, is, that it is in extrema 
cases of aortic regurgitation the pulse seems most disposed to stand 
in normal relationship of lime to the heart's systole. The same siga 
exists in attenuated dilatation of the leFt ventricle also. Again, in 
health, the frequency of the pulse and the length of the systolic 
sound vary inversely as each other : a frequent pulse is the index 
of a short first sound, and vice versd. The same relationship holds 
good in some morbid states; for example, in aniEmia and in the 
reaction after hemorrhage. It is, on the other hand, occasioaally 
perverted; the pulse may be infrequent, and the systolic sound 
short: in fatty degeneratJon, and in simple flabby soileniug of the 
heart, this perversion may sometimes be noticed. 

The sounds of the heart are sometimes suspended for the precise 
length of time occupied by an ordinary revolution of the organ: 
they are said then to intermtl. Not uncommonly such intermission 
recurs with considerable regularity; that is, after a fixed number 
of regular boata. Sometimes the systolic sound seems to anticipate, 
sometimes, on the coutrary, to hesitate at, the proper moment of its 
occurrence — changes of rhythm closely conneclwl with shortening 
or prolongation of the second silence. Sometimes a aeries of feeble 
ana rapidly succeeding sounds follows others comparatively loud, 
slow, and deliberate; and there may be a certain uniformity in tbe 
number of each kind, and in the periods of their recurrence. Or 
the irregularity of the sounds may be complete, both in intensity 
and in rhythm, no two revolutions corresponding to each other in 
either character: there ceases to be any semblance of order in dis- 
order. This excessive perversion exists in highly marked mitral 
contraction and regurgitation, in extreme softening, fatty infiltra- 
tion, acute destruction of a portion of a valve, or of chordie tendi- 
ne^ rupture of these structures, formation of fibrinous coagula 
within tne heart, and in a small proportion of cases of pericardiac 
effusion. 

173. The natural correspondence in the number and time of car- 
diac systoles and arterial pulsations is habitually maintained, even 
when the rhythm of the heart's contractions is thus variously altered. 
If the left ventricle intermits, or anticipates, or hesitates, or becomes 
wholly irregular in its contractions, a precisely similar ohaoga oc- 
curs in the arterial pulses: the impulses of the connected lubes are 
the oouDterpurts of those of the central organ. But, on the other 
band, there may be a failure of this correspondence, not only when 
the heart's euutractions arc thus abnormal in rhythm, but even 
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1 they 8re in this respect normal. Thus two revolutions of the 
heart maj correspond to a single radial pulse, the cardiac action 
tai the pulse being perfectly regular in force and rhythm; or the 
pulse may be perfectly regular, and the heart's successive systoles 
Bomewbat unequal in force and duration, as in a case formerly 
recorded,' where eighty-eight systolic contractions produced forty- 
four radial pulsations. Here the rhythm of each pair of beats of 
the heart might be represented thus: Systole = 5, diastole = ii ; 
systole K> 9, diastole = 4. It was the first of the two systoles that 
failed to affect the pulse at the wnst; and as there was no evidence 
of aortic or mitral ijisease, but merely of flabby enlargement, that 
systole may have been simply too weak to iuQuence the distant 
vessels: the state was of temporary duration. I have observed a 
ftimil&r condition, persistent, but of less regular type, in cases of 
extreme contraction of the mitral orifice : under these circumstances, 
doubtless the systole occasionally lakes place before the ventricle 
is supplied with blood to propel. 

Again, in certain cases of utter irregularity of the sounds there 
may be no traceable accordance between them and the force or 
rhythm of the pulse. This is, perhaps, best observable where the 
irregularity comes on suddenly from rupture of a valve, or accu- 
molatioD of coagula in the cavities; but is occasionally met with 
ID all the diseased states prodnclive of irregularity. 

174. {k.) The numher of sounds attending each beat of the heart 
may vary, the arterial pulse holdiug its natural relationship to the 
systole, 

175. A single sound only may be heard, and this may be the first 
OT the second; whichever sound be deficient in any particular spot, 
it may, or may not, be audible at some other part of the cardiac 
region. The first sound may be quasi deficient at the left apex, 
■when the conditions, already described as weakening il, are carried 
lo exiremes; but it will then be found at the right apex, and at the 
biue. So, again, the second sound may be quasi-deficient at the 
base from excessive feebleness, or from being covered by a pro- 
longed systolic sound, or systolic murmur: but in the first case, 
excttement of the heart, increasing the energy of its contractions, 
vill invigorate the sound, and in the second case, the sound will be 
beard at the right apex. Absolute deficiency of either sound, or 
of K murmur taking its place, has never fallen under my observa- 
tioD; in other words, neither systole nor diastole has ever been, in 
wy experience, absolutely noiseless over the entire cardiac region. 

176. RedupHcatitm </ cardiac aaunda. — The systolic or diastolic 
sound, or both of them, instead of being single, may be double ; 
the afiected sound i.^ then said to be uleft, doubled, or reduplicated. 
The phenomenon is lar from uncommon in some of its forms. 

Socb slight accentuation as exists falls usually on the first of the 

■ ainicftl LwitarM, Laaoet, IMS, val. !. p. 413. 
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tbiBB or inw «mmi>; tin aitcit of die two diYisions of the doubled 
floond ia aonucimes dudnctijr vfidfem^ Bedoplication exifltine at 
one spot may be aodibie etaawinaf^ or limited to that spot. The 
fbrms of radaplicaaon^ wbidi have &ILea under my Doticei are the 
fiiiloi 



L F^ni ifmmL — ^DouiW ar th» left aqpcx SftW p ^fiy)^ at the same time single 
or doable at dv liflcht apt^x. and sdi^' or. awn couioiilj, double, at the bue. 

± Fint fowui.— Ooairie at tfav ri|;itt apax vippiip^%>)t siDg^ at the left apex 
■id as tfaebaae. 

X pint icvmtL — Fer^dgrdimbM.afc cfatt baaa. imperfectly so at the tricuspid 
apax. sngie as dia mitrai apa2L* J 

•k FsW wwuL — Double a( die bate, or as dbs apex, while the second sound 
ifl convenaiT doable as the apax or dw baaa. 

5. Firm inuuL — Duabia ai die laft apax. siagia at the base; two days later 
tiie doobling^ inaaifibla as the baaa ao«i as die lalt apex, but distinct at the right 
apax. or upper ed^e of die eosifbrai cartilage.* 

6. Seamd wmtuL — IHmble as die base < w moat common of the series), rery 
gvneraily sngie as die apex: die redapficadoB an^ble or mandible at the pul* 
■ooarr and aortic cartilages bodi. or audible as eidier singly. 

7. i^Ktmd aommd. — Cowtandy doable as the tricuspid apex, and single at the 
base and left apex ;* or» while constuidy double as the tricuspid apex, occasion- 
ally so at die base.* 

8. S^jumd mtmrnL — Coostandy double, beat after beat, at the mitral apex ; 
reduptii^ation less distznct at thsa trtcua^id umx ; imperfectlr or not at all redu- 
plicate at base, and ahraja attended wxch mint murmur (the diflerence in the 
amonnt of reduplication a^ the baM and mitral apex ia very striking) ; slightly 
reduplicate at pulmonary, not at sortie cartihige.* 

9. Fimt <aui neconti juaiujU — Both reduplicate (Spptif>-^rriip). This is rery 
rare. i» more frequent at the left apex than elsewhere, and has iieTer appeared 
to me audible as all parts of the hearts 



There are, besides, occasioaallj obeerrable enrioos modifications 
of the phenooienoQ of which the fc^owing are perhaps the most 
remarkable. Bedaplioation may change from one aonnd to another.^ 
Doubling of the second soand at the base may be arrested by deep 
inspiration ; or the second sound at the pulmonary cartilage, single 
in expiration, may be most distinctly split into two at the end of 
inspiration/ Sometimes, again, a tendency to reduplication exists 
without the sound being aotuallr double; "this state of things pro- 
longs, and may give a murmurlike quality to, the affected sound 

177. The essentia] cause of these yarious reduplications seems to 
be a want of synchronism between the actions of the two sides of 

» Howry, U. C. H., Males, toI. tU. p. 259. 

• Branchl«y, 0. C. H., Females, toL ix. p. ML 

• li^nion, U. C. H., Males, toI. x. p. 86. 

< J. HMjm, U. C. H., Males. Oct. 17, 1850. 

» W. Hodson, U. C. H., Males, toI. ix. pp. 65, 6S. 

• Ouch, U. C. H., Females, toI. tU. p. S43. The abore true, as fkr as the words 
'•at base," of Dunn, U. C. H., Femalsa, toI. xri. p. 29«. 

^ BrsfMf hley, U. C. H., Females, toI. ix. p. 146. " At base syatolio sound doubled, 
Whmi first listeiiMl to; within two minotes the second reduplicated: no doubting 
of effher sound at left apex daring examination." 

• 8. RoberU, U. C. H., Femalsa, toL t. p. 220. 
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tlw be*rt. If the facility with which the two yentricles fill with 
blood be aneqaal, they will probably differ somewhat in their lime 
ofooiitractioQ; certain conditionBof the auriculo- ventricular valves 
may briog their closure oq either side, &s it were, behind tiue; the 
production of a double systolic sound at the apex becomes thus 
readily intelligible. But the fact that such reduplication may be 
audible at one apex only, and perfectly inaudible at the base, is far 
from being easily explicable; it cannot, except on the merest hypo- 
thesis, be referred to double spasmodic contraction of either vent- 
ricle, and in point of fact did such contraction occur it would be 
sUeuded in great probability with double systolic impulse, and this 
I have failed to detect in cases of the sort. It appears, too, from a 
CMe observed by M. Charcelay,' that the contraction of the auricles, 
when highly hypertrophous, may become sonorous, and so double 
the first sound; but it is scarcely necessary to add, that such me- 
cbanisra is of singular rarity; nor does it appear probable that the 
characters of the reduplicate sound could, under the circumstances, 
resemble those ordinarily met with.' A simulated reduplication of 
the 6rsi sound may sometimes be produced by the knock of the 
heart against the side; but the least practised ear will readily dis- 
tinguish this from true inlracardiac reduplication. 

Non synchronous tightening of the sigmoid valves, again, easily 
explains the redupUcation of the second sound at the base; and 
may iiaelf be referred to unequal elasticity in the coats of the aorta 
and pulmonary artery, stiffness of either set of valves, a material 
obstruction in the way of their closure, or any state of either ven- 
tricle rendering it slightly tardy in the propulsion of its blood Into 
tbfl artery beyond. The fact that inspiration, especially if full,* 
will Boraetimes cause doubling of the second sound, which is in- 
ftodible in ordinary breathing, may be explained by the unduly 
abrupt rush of blood into the pulmonary artery, whereby the 
necessity for closure of it« valves, to meet the recoiling fluid, is felt 
a little earlier than usual. But the same didiculty, as in the case 
of reduplicate systolic sound, arises in accounting for the limitatiou 
of the phenomenon to certain points of the cardiac region. 

178. Diagnostic Siguijication. — In regard of diagnosis, it must be 
confessed, these reduplications are almost insignificant in the pre- 
sent state of knowledge. And for the following reasons: redupli- 
cation is never, as far as I have observed, permanent and invariable ; 
it occurs most commonly in hearW either healthy or temporarily 
diflorderod in function only: less commonly in cases of slight 
organic affection ; and with least frequency when serious valviilar 

■ ArehiFM Ofn«raIe« de MUdeclne, 1S38. p. 39.1. 

* I tUTe koovn ■ hyperXroyboas ietX ftariole prodnos ■ diatinet. erva load hnotk- 
i»f looDd at lh« tbiid left cattiUga.— Fred. 8iu[Ih, 0. C. H., U>1m, vol. v. pp. 
SllT-8, Not. 1650. 

* Shiiltngford, V. C. B., Fenutei, tdI. ziiL p. 110. 
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disease exists;' it is not coQDected, as a rule, with any particuli 
form of disease, either of the heart itself, or of the aystem, rhea^i 
matic or other; it comes and goes in the course of a few beats of 
the heart ; sometimes disappears on change of posture, and may b9 
affected, nay, induced, by the act of respiration. 

179. The real interest of reduplications arises out of their bear- 
ing on the theory of the heart's sounds — a fact of which the follow- 
ing illustrations afford sufficient evidence. 

The second sound may be continuously doubled at the base, »a9, 
perfectly pure and single at the apex. How is this explicable on* 
the simple sigmoid theory of the second sound ? A double aoui 
does not become single by conduction over so short a space. 

The first sound may be single at the left apex and at the 
while it is distinctly reduplicate at the right apex. Here the ti 
musculo- valvular first sound seems to be separated at the right side 
of the heart from the incidental element of systolic sonorousneaa, 
caused by impulse of the blood against the orifices of the great 
vessels [139].» 

The second sound may be double at the base, and single at tb* 
aortic, double at the pulmonary, cartilage, or nee vertd. This can* 
not arise from want of synchronism of the two sets of valves, bar 
of the three divisions of one set. 

The second sound may be single at the base and double at tbv, 
left apex ; now, according to the pure sigmoid theory, the arterij 
valves are the sole source of the second sound: how come the two 
sets to divide their compound sound at the apex? Splitting into 
two, as a result of conduction from the hose to the apex by ventri- 
cles of different conducting powers, cannot be admitted; for ibtt 
reduplication may be present at the left apex only, absent at tbv 
right. This is the strongest fact I know of, in favor of the seconA^ 
sound being in some cases partly of ventricular origin [149]. 
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S aOlTIIDB, OB HDBHCKB. 

180. Sounds of adventitious origin and properties, product 
either within or on the surface of the heart, are conventionally'^ 
termed murmurs. In applying the term to any sound heard in the 
cardiac region, we imply that the precise mechanism and the in- 
trinsic properties of that sound differ from those of the true heart- 
sounds. ' 

181. In reference to their seat of production, cardiac murmuml 
are divided into endocardial and pericardial. 



182. The spKi'al character of all endocardial murmurs is, more 
leas, blowing. Their quality varies extremely, and they may b 

> It i* Mr to obMrre, however, that the azisMnoe of monnnni In inch o 
najr b« tba tmi cbom o( redaptloKtiou not ooourriofc, or not being beaid. 

■ In OM was (Junvri hhjta, U. C. H., Ocl. 17. lt>Sii) where thir furm o( ndapU 
on wu wall utftrked, paricaidlal adlwiiiuiu Lad mvtiiitl/ formed. 
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nplj blowing, grating, filing, raeping, sawing, whistling, 
I, according to their greater or less similaritj to these 
The simple blowing murmur, though itself presenting 
degrees of harshness, is always soft in comparison with 
tbe filing, grating, rasping, and sawing varieties. In some cases 
th«y are tones, capable of musical notation. Endocardial murmurs 
may become audible to the individual himself [302] ; they may in 
some instances be heard at short distances from the chest.' They 
are essentially intermiUent ; and, no matter what its duration be in 
relation to the heart's contractions, a single murmur is never sus- 
tained continuously, either in a uniform or remittent manner, 
through a series of beats. In point of absolute duration, they 
varr from a scarcely appreciable moment to two or three seconds: 

Hilstter amount of prolongation can only occur where the physical 
ipttiwia are at once peculiarly favorable for sustainment of sound, 
Bbe action of the heart extremely slow. Their pilch varies by 
mil oot^ the lowest being, perhaps, represented by the whis- 
red word who, the highest by ss; intermediate notes may be re- 
presented by whispering the word awe by inspiration, and the letter 
r, with various degrees of closeness of the isthmus of the throat : 
these are the suggestions of Dr. Hope. In point of apparent dis- 
tanet from ihe surface, they vary also ; so deep, in some coses, as 
obvioDsly to be weakened by distance ; in others, they seem to 
originate directly under the integuments. The spots of maj^itnum 
fi»t£ of individual murmurs, the position of the heart being normal, 
are four — a few lines above the left apex ; just above the ensiform 
cartilage; at mid-steruum, on the level of the third interspace; and 
■t the junction of the third left cartilage with the sternum. But 
those points of maximum force are liable to change, both from 
Tuioas malpositions of the heart, and from alteration in the cou- 
dacting qnaJities of the materials around it; the laws of transmis- 
sion are then the same as in the case of the healthy sounds: a 
Rwcial caose, the direction of the current of blood, will be con- 
sidered hereafter. An endocardial murmur once developed is 
habitaally jteraisieni, and attends every beat of the heart ; however, 
«Mk syatoles may fail to produce a murmur well marked with 
Mroog ones; tendency to syncope, general debility, and collapse, 
and the approach of death may prevent its production ; and some- 
times (for instance when the cause of the murmur is pressure on 
an arterial orilice by a tumor) certain postures may annul a mnr- 
mar completely. Murmurs habitually attain a higher type of 
banbness the longer they exist, though a fall in pitch often takes 
place. 

188. The rhythm of murmurs may be considered in respect of 
tbe hean'a ooDtractions and of the heart's sounds. In respect of 

' I hsT« onlf onM to tny rAOoll action met with thi*. In a cms of ojanaeiB 
XBUnlng In ■ child aboot ilx yi<M.n oM, s s/stolio roagh bloving mnnuur ooold 
b« iMMd »l a diitftniw oC an Inch or a lillle mora fmta the aartaM. 
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the former, they are said to be syatolio and diastolic ; in reepeot of 
the latter, syachronous with the first or second aounds. But tbey 
are not necessarily synchronouB with either systole or diastole. 
They may Ije presystolic, systolic, or post-aystolic ; prediastolic, 
diastolic, or postdiastolic: they m^ occupy a portion only of either 
time; or Sit this and thn succeeding silence, and encroach upon 
the succeeding sound — as is common with systolic, rare with dias- 
tolic, murmurs. This arrangement is doubtless open to the charge 
of hyper-diviaion ; but as it positively has its foundation in correct 
clinical observation, it ought to be kept in view, although for ordi- 
nary purposes the simpler one is quite sufficient : there can be little 
doubt that many of toe alleged failures of the rules for valvular 
diflgnosis are traceable to inattention to these subdivisions of sys> 
tolic and diastolic time. But murmurs are further divisible in 
respect of rhythm ; whether systolic or diastolic they may occur 
t in the direction of the current of blood, or against it. Thus the 
aystole of the left, ventricle may produce a murmur at the aortic 
orifice with the current, or at the mitral orifice against it: hence a 
division of murmurs into direct and indirect — which are also sever- 
ftlly called, from their common causes, murmurs from cnnstrictioQ 
and from insufiiciency of valves, or from obstruction or regurgita- 
tion through orifices, 

184, Tlie effect of murmurs on the sounda varies. A murmur 
may simply render a synchronous heart-sound obscure, at its com- 
mencement, at its close, or throughout its entire duration; or it 
may completely mask this by its intensity, and even similarly afiect 
the succeeding sound; or it may prevent the natural heart-sound 
from being formed. Thus at the left apex a systolic murmur may 
completely drown a systolic sound, which is readily audible at the 
right apex and at the base. The systolic sound is not masked there, 
but realty deficient, when both auricular orifices are not in a posi- 
tion to produce natural sound, but murmur alone, and the arterial, 
or basic, portion of the first sound is feeble, or itself converted iuto 
a murmur. 

When, OS is very common, both murmur and sound are distio- 
Kuiehable coetaneously, the state may be called one of pseudo-re- 
duplication. But true reduplication of a murmur is so excessively 
rare, that I remember to have met with but two examples of the 
fact : one, basic and diastolic, must have been in the aorta alone, 
for the pulmonary artery was unaffected: of the other, systolic 
at the left apex, I had no opportunity of examining the mechan- 
iem ; — it might have been mitral and tricuspid together, or it might 
have de])ended on coexisting deep-seated venous hum — in which 
case, of course, it was a false reduplication only. 1 once heard a 
post-diastolic basic murmur and sound in a rheumatic woman, in 
whom the doubling appeared to arise in consequence of the set of 
sigmoid valves, which gave the murmur, acting afler the set which 
Ijavc the souud. 
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185. Some manncirs are unaffected, otbers affected more or less 
serioaslj, by the posture of the patient A systolic marmar limited 
to the left apex, and highly marked in the sitting or erect, may 
totally disappear in the sapine posture, instantly reappearing when 
the patient again sits up. Basic systolic ansBmic murmur, will 
often cease in the erect, to return in the lying, posture. Systolic 
marmur, strongest at the left apex, and powerfully marked in re- 
cumbency, may disappear in the erect posture, remain inaudible 
for several beats after the patient has again laid down, and very 
gradually recover its previous intensity.^ 

Is this changeableness of a murmur proof of its inorganic 
nature? My experience positively supports the negative. 

186. When endocardial murmurs have existed, structural 
changes, dynamic perversion, or morbid conditions of the blood 
are found to explain them, hence their division as follows : — 

(a) Organic. 

{„ , J Of changed composition, 

usmic I ^ ooagnUtion. 
Dynamic. 

187. (a.) Organic Endocardial murmurs are essentially connected 
with such alterations of the oriiSces or of the valves, as, while 
they lead to constriction or imperfect closure of the orifices, cause 
unnatural friction between the blood and surfaces. The chief of 
these alterations are : simple constriction^ or constriction with thick- 
ening, hardness, rigidity, calcification, warty or other excrescences 
from, or even simple inflammatory loss of polish and roughness of, 
the valves; — simple insufficiency o{ the valves to close a widened 
orifice, themselves not having grown pari passu with the widening, 
or such insuflSciency depending on the various diseases of the valves 
just enumerated, or depending on shortening and thickening of the 
chord® tendineaB or on atrophy or contraction of the column® 
came®, or on puckering of valves, or adhesion of the divisions of 
a valve inter se, or to the adjacent surface ; — excrescences or other 
thickening or calcification of the valves, without either insufficiency 
or constriction ; — attachment of a tendinous cord in a wrong situation, 
whereby it is thrown directly across the blood-current ; or unnaiural 
communication between the different compartments of the heart, or 
between these and the arteries or some adventitious cavity. Be- 
sides, without distinct alteration of .the orifices or valves, mere 
vascular roughness of the ventricular endocardium probably suffices 
to affect the purity of the sounds, when the current bears, especially 
towards the arterial orifices, on such a roughened spot. Uoagula 
among the columnsa, or a polypoid body hanging from the neigh- 
borhood of the valves, will have a similar effect 

* Constable, U. C. H., Females, toL iz. p. 96. Here the patient was spansmio, 
the aortic TaWes slightl/ diseased, the mitral not obvionsl/ unsoand — bot whether 
regargitation might or might not hare occurred daring life is matter of doabt. 
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FhTsieillj wpeakiam, Aea, &efe sppev p«e amUrieiimi of 
amtnrml orifieei^ poxe nioM^ of ori&ei^ smI pare rouyslbMM of 
8iii£Ke8| to exidain the utd laM y nediazusft of orgmic cardiac 
nmnnon. Nov pme coMfinetioa aad pue rongliiieB are poei- 
tiTdj capable of pffoducngBiiimBr: tZus is natter of experimental 
demooatratioo: b^ prcanng vitk die ale&oaoope on an artery, we 
conrert the doll fiUip-hke mtaral socmd of the wtaml into a wfaifBog 
mormnr. But bow can p«ie widening of an otifiee prodnce mur- 
mur? In the cane of the tii c mp i d and mitnl offifices. the reffwrgi- 
iation firom soA a phjiical canae maj imefEgiblj prodnce murmur 
bj the ooUiaion of dneel and indirect blood-carmits coming from 
and going back into the anride : in the erne of a dmd current 
thnnigfa a simpl j widened aortic orifice^ the rippling of the streamy 

froduoed bj the change of cafibre^ aeema, firoBa the experiments of 
^r. Conrigan, snlBcJent, if that concnt be tMrom^ to produce mur* 
mur. 

188. Mere alteration in the direction of the cnrrent^ of a kind to 
throw the blood oUi^ndj against, instead of carrring it direct] j 
throogh, an orifice, will tbeoreticallj generate murmur. Probably 
this diTcroence of the stream plars a part in many Talvular mur- 
murs produced by the onward blood-cnrrent: and as dilatation of 
the ventricles renders them more spherical and kas convergent to 
their arterial outlets^ it has been urged by Dr. BlakistDn and others, 
that such state must produce murmur if hypertrophy coexist — that 
murmur actually is heard frequently under the drcumstances — and 
that, when wanting, its deficient depends on the muscular energy 
being impaired by disease.* Hypertrophy with dilatation of a 
cavity, if its arterial outlet remain undilated, puts that outlet rela- 
tively in a state of coarctation : hence, too, may arise a murmur. 
I will return to these points with the subject of eccentric hyper- 
trophy. 

189. It was suggested by M. Martin-Solon that the pressuro of 
the heart and great vessek by abundant pericardial effusion might 
cause murmur; — in a case of the kind, murmur, well marked in 
recumbency, disappeared when the patient stood up.* 

190. The properties of murmurs vary greodly wUk the amdMom €f 
the fundamental cause producing them^ and even with some conditions 
independent of thia 

191. The force, loudness, or vrUensity of a murmur increases with 
the vicinity of its origin to the surface — the density and hardness 
of the heart itself, and of the textures lying between the heart and 
surface — the force and velocity of the current — the amount of nar- 
rowing at an orifice — and the volume of blood propelled through 
the obstruction. Excite a tranquil heart, and a murmur, pre- 
viously almost inaudible, becomes distinct; weaken the energy of 

* Manniin thus generatad bj mi$direction of the blood-cwrremt would reallj be- 
long to the djmamio speofes. 
^ 4wuna\ U«bdoiii«dAiro, is. 457. 
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cardiac contraction by digitalis or aconite, and tbe converse result 
follows.' 

192. Tbe quality varies witb tbe cbaracter of tbe surface over 
which the blood passes; — harsh and rough, if tbe surface be sharply 
uneven ; soft, if smooth and merely constricted. But this influence 
18 greatly modified, and may be actually reversed, bv changes in 
the velocity of tbe circulation. The quality will also be materially 
affidcted by tbe condition of the intervening structures : if these be 
aoft, the sound will be softened in quality; if hard, hardened. A 
musical quality is sometimes given when prominent spicul®, of 
▼ibratile character, project into the current; and also when rigid 
vibratile edges bound a narrow chink-like opening. 

198. The duration of murmurs will increase directly as the extent 
of surface in the condition to afford them, the amount of difficulty 
to struggle against, the quantity of blood, and the slowness of the 
drcnlation. If the structures intervening between the seat of mur- 
mur and tbe surface be imperfect conductors, the audible sound 
will be shortened — its termination will be lost through imperfect 
conduction. 

194. The pitch of a murmur is more under the influence of the 
size of the orifice through which the sonorous stream passes, than 
anything else : the smaller the orifice, the higher the pitch. But it 
is also raised by the tension of the walls of that orifice, and the 
thinness of the blood. The velocity of the current does not influ- 
ence it, Dr. Blakiston urges, unless, as in blowing witb a flute, the 
harmonic be elicited. But unless the edges of the diseased orifice 
be of such rigidity as to simulate the embouchure of the flute, it 
appears to me the two cases are not comparable ; and as matter of 
actual experience I think it will be found a slight, though sensible, 
rise of pitch frequently takes place in murmurs when the circula- 
tion is excited. 

The mere distance of the site of production of murmurs from the 
surface can in theory have no direct influence on their pitch. The 
same physical and dynamic conditions will generate sounds of the 
same pitch, whether they be close to, or as far as possible from, 
the chest- wall. 

But may the pitch of a murmur change in course of conduction 
— may the pitch differ, as perceived at different parts of the parietes 
of the chest? To whatever distance a note continues audible, it is 
commonly held, provided no intervening change of medium occur, 
to remain the same note, as at the spot of its generation.' How- 

' In a woman now nnder observation (Emma Powell, U. C. H., Deo. 1850), tbe 
•jitolea are so unequal in force tbat wbile some give a strong radial pulse others 
produce none ; the strong sjstoles are attended with sjstoUc basic murmuri the 
weak ones with none. 

' Some experiments latel j made bj Mr. 8. Ringer hare led him to the conclu- 
sion that alteration of pitch occurs in tones conducted through one and the same 
medium — that the ticking of a watoh, for instanoe, rises in pitch the further it ia 

6 
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ever ibis be, it is certain that where any change of conducting me- 
dium occurs in transitu, a modification of pitch of the conducted 
sound will, or may, arise. If there be many such changes, occur- 
ring between the point of generation of the sound and the point 
where it is listened to, the varying effects of each on the pitch of 
the Iraveriting sound, may by possibility correct each other in sucb 
manner, that the resultant at tbe end of the series does not percep- 
tibly diffijr in pilch from the original tone. 

Now these propositions are, as matter of experience, supported 
by clinical observation of cardiac murmurs; indeed, it was the 
observation of particular facts connected with the heart that lod tne 
to look after evidence to elucidate the genera! law. 

Theoretically, change of the pitch of every individual murmur 
may occur according to the nature of the intervening media between 
the spot of production and of audition. Practically, such change is 
not often to be substantiated. For reasons not readily assignable, 
the murmur of aortic regurgitation furnishes the most marked and 
most frequent examples. Thus it is very common to find that 
murmur of higher pitch at the enaiform cartilage than directly 
over its site of production, the base of the heart; it rises by con- 
duction. But the very same murmur, ausculted at the left apex of 
the heart, may have a diSurent pitch from that of the other two 
spots — lower somewhat than that of the neighborhood of the ensi- 
forra cartilage, yet higher than that of the basic region. Difference 
in the conducting media in the two directions must be tlie cause of 
the difference in tone.' 

I do not think the manner or degree of alteration in pitch are 
sufficiently uniform in occurrence to afford trustworthy indications 
in diagnosis, 

195. Injlu/mce of paJpilation on preexisCing murmrtrs. — The influ- 
ence of palpitation on already established murmurs varies. As a 
general rule, strong palpitation of regular rhythm intensifies the 
whole aeries — tbe regurgitant quite as markedly as the direct claat>. 
I have, on the other hand, occasionally known a murmur, when 
sivJible in a culm slate of the circulation, disappear during palpita- 
tion — but, this only in some cases of mitral regurgitation. Can ila 
cessation depend on irregular contraction of the wall of the ven- 
tricle allowing of such slight and feeble regurgitation that morbiil 
sound cannot be generated? Again, in a case of enlarged, sod, 
flabby heart, with a congested state of the lungs and abdominal 
viscera, so long as tbe bean's action was in its habitual state of 
frequency and irregularity of rhythm, no murmur could be deteotetl 

beard In utr from llie point of its prodaalion, while wllh oartuu otlier kind! of 
mcdinin k thU maj Uke place. 

■ n«Ml, U. C. H.. Ualea, tol. tU. p. 265, M«5, 1SB2. Case of hfghljr nuked 
kortlo regurgtutlon : "the mannnr lailMl on to the aenmd lound in higher in 
pitch at the «ii>ilorm «»rtilage thin at the hue . . . piMlug traia lh« tormur 
polol toiranla Ihe left Rprz, It bill in pilch." 
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eitber in the erect or recumbent postares; bat when the number of 
the pulse had been reduced by digitalis, a distinct murmur, systolic 
at the left apex, attended every beat of the heart 

196. b rom various of the considerations into which we have now 
entered it would follow that the properties of a murmur, as caught 
by the ear, are every one of them, singly, of complex mechanism — 
and herein appears an easy clue to the absolute failure of all clinical 
attempts to establish the precise amount and character of the organic 
changes in a set of valves from the consideration of any one pro 
perty, such as roughness, of the murmur they generate. Every 
necessary organic condition of a harsh murmur may be present, and 
yet the resulting murmur be soft, if the current be feeble — nay, 
marmur may be wholly deficient. 

197. (b.) Inorganic Endocardial miirmnrs. — Endocardial murmurs, 
that cannot be traced to any organic cause after death, or that dis- 
appear so completely and permanently during life, as to preclude 
the idea of structural change in their production, are termed inor- 
ganic. They are divisible into two sub-classes — murmurs originat- 
ing in some unnatural condition of the blood {h(Emic\ or in perverted 
action of the heart {dynamic), 

S(zmic Intra-cardiac Murmurs. 

198. Murmurs originating within the heart and dependent on an 
unnatural state of the blood, are referable to two classes: in the one 
(o) the blood is altered in composition, but perfectly 4uid; (/3) in the 
other its composition is not demonstrably changed, but from some 
cause or other it has coagulated in the heart's cavities. 

199. (a,) Murmurs depending on changed composition, — An intra- 
cardiac hssmic murmur of this variety is of moderate or verv slight 
intensity, commonly of medium or low pitch, short or moderately 
prolonged, of whiffing quality, very easily rendered temporarily 
narsh by excitement of the heart, and modified in intensity by cer- 
tain changes of posture. This murmur is, as far as I have observed, 
invariably basic in seat and systolic in time, produced at the orifices 
of the aorta and of the pulmonary artery — with a force at each pro- 
portional to the power of its communicating ventricle; scarcely con- 
ducted along the aorta at all; frequently audible, on the contrary, 
at the second left, or pulmonary [19]' cartilage; only in exceptional 
cases audible below the nipple; and never, within my experiencCi 
perceptible as far as the left apex. The site and rhythm of h»mio 
murmurs, excluding all those of diastolic time and of seat at either 
apex, are of great value in their distinction. To their quality and 
pitch I attach but moderate importance; for organic murmurs may 

* This elinioal fact does not appear to me to proTe that aniBmio mnnnar is more 
commonljr generated at the palmonanr than at the aortic orifice, but simplj that 
tht» nature of the media lying in the direction of the palmonarjr cartilage is mor« 
liavorable to conduction. 
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be soft, and inorganic ones are not very unfrequently ralher barali; 
while the latter may be shrill, whistling, and of high pitch, and the' 
former are of course frequently of low pitch. Unfortunately there 
is no character in a systolic basic blood-murmur which positively 
proves its nature, and distinguishes it, under all circHvislancea, from 
one of organic source. The distinction is often rather to be made 
through the absence or presence of venous hum (I do not remember 
ever to have observed an intra-cardiac spanasmic murmur unat- 
tended with venous hum), and the course and duration of the pha- 
nomenon, than through its own intrinsic characters: permanent 
harshness and high pitch are never associated with true hiemic 
murmur. If arteries, on which the pressure of the stethoscope can 
have no influence, as, for example, tne arch of the aorta, the inno- 
minate and subclavian arteries, be the seat, extensively, of strong 
blowing murmur, a co-existing systolic murmur at the mid-sternal 
base is, in part at least, inorganic; but, on the other band, the car- 
diac murmur may be truly inorganic, and yet the arteries be per- 
fectly free from abnormal sonorousness. 

The morbid state of the blood most frequently associated with 
these murmurs is spans^mia — whether it be that of chlorosis, of 
malaria, of starvation, of deficient insolation, of hemorrhage and 
over- venesection, of carcinoma, of convalescence from acute dis- 
eases, &c. I have occasionally observed it in unemia ; so, again, 
it occasionally occurs, though to a very slight amount, in the hypi- 
nosis of contmued fever and the exanthemata, and in the hyperi- 
nosis of pneumonia and acute rheumatism, under circamstances 
excluding more or leas positively its dependence on endocarditis. 
It has been alllrmed that plethora, rendering the quantity of blood 
too great for the cavities of the heart, produces murmur within the 
organ: con6rmation of the statement is wanting; more especially 
if we accept the teaching of those chemists who maintain that the 
relative quantity of red corpuscles is increased in plethora. 

The mechanism of this variety of ha>mic murmurs will be con- 
aidered with that of the venous class. 

200, (3.) Murmurs depending on coagulation. — These murmurs 
form a link between the inorganic and organic classes. Their 
varieties are exceedingly oumeruua. Here must in strictness be 
included all murmurs depending on fibrinous deposits on the endo- 
cardial surfaces, wart-like, fitrutiform, or other; and on similar 
accumulations in fissures of the valves or tendinous cords, or bd- 
tweea the columneo carneie. In these cases, however, the process 
of deposition is slow — the essential conditions involve, practically 
speaking, structural changes, #nd the attendant murmurs are un- 
questionably not to be clinically distinguished from those of ordi- 
Dary organic mechanism. But to the present group belong also 
murmurs caused by sudden coagulation within the bean's cavities 
— and to these only is the following description to be understood 
to refer. 
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201. These coagalation-marmurs are materiallj most common 
on the right side of the heart, simply because the tendency of the 
blood on that side to coagulate during life is greater than on the 
left. Clots are obstructive to the onward current — these murmurs 
are consequently of direct mechanism, systolic when produced by 
clots in tne ventricle. It is conceivably that a murmur of this 
mechanism may be of prsesystolic or diastolic rhythm also, when 
dots accumulate in the auricle, or at the tricuspid orifice in such 
manner as to obstruct the onward current, or at the arterial orifices 
in such manner as to cause regurgitation. But I have not actually 
observed any of these conditions. The pitch of these murmurs is 
low or medium, and, commonly, soft ; they are never, as far as I 
know, markedly harsh. 

202. The circumstances under which intra-cardiac coagulation 
occurs, and under which murmurs may be looked for, are mentioned 
in the account of Blood-Concretions within the Heart. 

Dynamic Intra-cardiac Murmurs. 

20S. Under this head, murmurs occurring in the heart through 
abnormal action range themselves. 

204. (a.) Violent excitement of the organ, whether it act merely 
by increasing the force of the current, or by disturbing its direction, 
occasionally produces for the time systolic murmur at the base. I 
have observea this not only in hysterical females, who, though of 
florid countenance, might, it is true, have been slightly spansemic, 
but in males with palpitating heart If the organ be the subject 
of dilated hypertrophy, palpitation is sometimes, but certainly not 
always, attenaed with the same murmur. In hypertrophy with 
dilatation there is possibly, we have seen, another dynamic source 
of systolic murmur: from the altered form of the cavities of the 
ventricles, their contained blood is probably propelled against the 
edges of the arterial orifices, instead of airectly through them; 
and this misdirection of the current may, very possibly, generate 
murmur [188]. 

205. (b.) The heart may, probably, also undergo dynamic changes 
interfering with the closure of its valves, and giving rise to mur- 
murs of tne regurgitant class. 

Thus, a systolic murmur, free from harshness and of medium 
pitch, having all the attributes of that denoting mitral regurgita- 
tion, is occasionally heard in cases of chorea at the left apex. This 
murmur disappears as the primary neurotic disease itself disappears; 
its intensity varies with different beats of the heart; its quality 
similarly changes ; and it may even temporarily become inaudible. 
The murmur in question is not localized as a hsBmic cardiac mur- 
mur would be [109]; it cannot be referred to organic change in the 
mitral valve, seeing that it eventually totally disappears. Nor in 
many of the cases which I have seen was there the smallest ground 
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for referring it to latent Brighl'3 disease, or rheumatic irritation of 
the endocardium.' The must plausible hypothesis seems to be, 
that irregular and occasional reflux takes place at the mitral orifice, 
through disordered action of the muscular apparatus connected with 
the valve.* Just as the external choreal movemenla aometimes 
cease for moments or fur^minutes at a time, so the cardiac murmurs 
disappear. The maio objection to this hypothesis seems to arise 
from the difficalty of understanding how the heart as a whole can 
act regularly (as it certainly does in chorea), aad yet part of its 
substance contract irregularly. Still the same contradictory state 
of things may sometimes be witnessed in the voluntary muscles — 
portions of which may twitch automatically while the remainder 
of their substance is quiescent. 

The same kind of disorder may conceivably be the cause of 
certain mitral regurgitant murmurs, attending dilated hypertrophy 
of the left ventricle, and disappearing under ireaiment,' 

So, too, may be explained a fact, for which it seems otherwise 
impossible to suggest any plausible theory, that in certain cases of 
soil, flabby, and possibly fattily atrophous heart, a murmur at the 
led apex will occasionally be beard, though as a rule completely 
absent 

Or, again, is it possible that the innervation of the auriculo-ven- 
tricular valves may be disordered, so as to impede their closure? 
They are provided with sympathetic filaments; and (as is admitted 
to have been demonstrated by Senac and Kurschner) they enjoy a 
supply, though limited, of muscular fibre : why, then, may they not 
palpitate as well, for instance, as the aorta? 

206. I am aware there are some propositions pretty generally 
received by physiologists, concerning the part played by the papil- 
lary muscles, that appear hardly to warrant such importance being 
attached to a disordered state of their contractions. Thus, if the 
heart be removed from the body, an auricle cut away, the artery 
of the same side tied, and the cavity of the ventricle filled with 
fluid ; and if then a stream of water be directed upon the auriculo- 
venLricular valve, this rapidly closes. From this experiment of 
Baumgarten, the inference has been drawn that the auriculo-ven- 
tricular valvea are closed by the systole of the auricles, prior to the 
systole of the ventricles, and that the closure is not in anywise in- 
fluenced by the musculi papillares, but ia much facilitated by the 
epecific lightness of the valves themselves. It is further inferred 
that the papillary columns merely afford a support to the chordae 
tendinese, which in turn prevent the valve from floating too far on 

I I nuiy ineiiticiii here that 1117 eipfrinnca it tar (ram su)iportiiig H. B6a and 
Othan a« rvjjimla on; oecessaril; iutiinBta uoDDeutiou bHlnuBU rbeumaUam and 
oUDToa. 

■ Aiunng nnmeroat illntitratlTe cuea rohj be teleoted; Babinson, V. C. ' 
Feualn, rul. liT. p. SO: Uonlin^, V. C- H., Kemalea, toL. zir. p. 124. 

* llDiwa/, U. C. II., HalM, October, I8S0, 
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ricular sMe. The multitude of r 



r points in which the experi- 
ment fail^ to imitate the natural state of things in the living and 
contracting heart, gravely invalidates, in my opinion, the conclu- 
aioo it lias been forced to furnish. But, even grunting that this 
inference be sound in phyniohgij, the additional assumption of M. 
Ilkniernjk, that morht'd conditions of the muRcular structure of the 
heart can have no effect in preventing closure of the valves, seems 
a palpable non s»}uUut. What I suppose that {inter alia simtlia) the 
papillary muscles are shortened, puckered, dwindled in muscular 
texture, and infiltrated with pseudo-fibrous induration-matter, in a 
word cirrhosed, will not this state somewhat, at least, interfere with 
the function of the valves? Why, this would almost amount to 
aBirming that shortening and thickening of the chordse tendinece 
can produce no embarrassment in the play of the valves. 

S07. I have met with some few instances of inconstant murmur- 
litce quality of the diastolic sound at the base, which appeared to 
toe to be possibly dependent on disordered dynamism of the aortiu 
valves. 

20S. In certain cases of apparently purely dynamic palpitation, 
of exceaaively irregular rhythm and force, murmur-like quality, or 
actDol murmur, may be momentarily heard — now basic, now at the 
apex, now systolic, now diastolic. Ijiese anomalous conditions find 
their explanation in the foregoing statements. Bat I must add 
that I have not actually noticed wtll-dtjined murmur, constant for 
any length of time, unless there were, on other grounds, more or 
less strong reason for the suspicion at least of organic disease. 

209. Of iTuliviilual Endocardial Murmurs. — In endeavoring to 
■acertain the seat of production of any given endocardial murmur, 
the essential points in the inquiry are its relationship to the systole 
i>r diastole, and the spot of its maximum intensity on the surface 
of the chest. Subsidiary conditions of great importance are the 
direction of transmission, duration, clinical progress, quality, and 
pitch of the murmur; while, in addition to its own characters, the 
sutv of the heart's natural sounds, and the presence or absence of 
oertain audible phenomena in the arteries and veins, or both, are 
valuable subsidiary guides. 

210. Each orifice of the heart may be the seat of two murmurs, 
constrictive and regurgitant — with, or against, the current: the 
total number of cardiac murmurs connecteil with the orifices, 
therefore, reaches eight. The essential characters of these may 
be briefly set down as follows: — 

211. (o.) Si/slotic Murmur of the left apex. — A tyilolic murmur 
of maximum force at, and immediately above, or to the outside of 
Uu left apex — but faintly audible, or wholly inaudible, at the right 
apex'(say, the ensit'orm cartilage), the mid-sternal base,' and the 
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pulmonary and aortic cartilages — more or leaa clearly aadiWe aboat 
and within the inferior angle of the scapula, and beaide tbe dorsal 
vertebrie from tbe sixth to tHe ninth,' audible or not rouud tbe 
lateral base of the chest from the cardiac to the scapular region, ia 
essentially characteristic of regurgitation through the mitral orijice at 
the moment of the ventricular systole. This regurgitation may be 
the result of inefficiency of the valve, produced by chronic obanges 
of structure (its common cause) — or by enlargement of the orifioe 
without coeval growth of the valve (a vert/ rare cause)— or ooonr 
from nonclosure in acute endocarditis, in consefjuenoe of rougbness 
of tbe edges of the valves and shortening of the chordse tendinem 
^or, probably, as already seen [206], from disordered action of the 
columnte carneee. But it is not absolutely pathognomonic of such 
regurgitation; for, in some very rare cases, true sacculated aneurism 
of the heart — fibrinous coagula amid the columnie camesi, near tbe 
Talvular portion of tbe ventricle — and vegetolions on the ventri- 
cular surface of the valve, have produced a murmur of this rhylbm 
and site. The dynamic or organic nature of the murmur cannot 
be determined from its audibleuess, or the reverse, round the lateral 
base of the cheat. 

Of very variable qnality, this murmur is rarely of high pitch, 
generally oscillating between whispered who and rr; but I have 
known it sharply whi.^tling, as of the wind through a koy-hole. 
Once established, it is, as a rule, permanent; but when, probably, 
dynamic, as in chorea, it may momentarily, as well as permanently, 
disappear. If the cause of non-occlusion act intermittently, the 
murmur will be present at some moments, absent at others. This 
I once observed in an adult male, in whom a body about the size 
of a large pea was suspended by a threadlike peduncle from the 
larger division of the valve, in such manner that it might or might 
not, according to accidental circumstances, have fallen within tbe 
orifice, and impeded its closure. 

A mitral regurgitant murmur may completely or partially cover 
the first sound at the left apex. This drst sound may have its 
natural characters In perfection at tbe base and at the tricuspid 
apex; but when intense the murmur may partially obscure the 
sound in both these places by conduction. 

In the healthy state, tbe second sound is more strongly accentti* 
ated in the aorta than in the pulmonary artery. The reverse, 

round that nt b certain line, deDond with lingular BharpDeae, the charutan of Iha 
uiDrmur uomiitelelj change : in iuUnsil/, U (alls to n third ; ia rougtuioss, lous 
gnall}!': in pitoh, ODiDliionljr falls. 

' I bata Dcouionallj knoim a ronrmnr of indnbltable mitral mechanlim better 
andible at the U|ip*r tbao the lowvr paK of the left vertebral groove, and oonse- 
qaentl; in to far eimnlating ao aortio munmir. Thi« mast depend oa some on- 
nmal ooodltton of the long and other intervening condauting material. (Dunn, 
V. C. U., I^umale*, *ol. xvi. p. 21)6.) Tbe mnrmar may even bo inavdiblt at tite 
Infpriur thoraeio part of the aroovo, while dirtlnot anperiorly— (. j. Itabon, U, C, H,, 
Penialee, »ol. «v. p, 13*. Per the lopographj of the valte potterioriy, vide 3^ 
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according to Skoda, holds in cases, among others, of mitral regur- 
gitation ; and the peculiarity is explicable thus: With every systole 
some blood is forced into the left auricle; that auricle, the pulmo- 
nary veins, and pulmonary artery quickly become overstretched, 
and the right heart requires greater effort to force the blood into 
the over-filled vessels; the pulmonary arterv consequently presses 
with increased force on its column of blood, and hence intensifies 
its own portion of the second sound. And, as a corollary, he holds 
that the absence or presence of this reinforcement will distinguish 
systolic murmur at the left apex, caused by regurgitation, from that 
caused by friction of the blood against roughnesses in the ventricle. 
I do not believe, although it certainly does exist in some cases, that 
any such implicit confidence can be placed in this sign. I have 
known it wanting in cases of mitral regurgitation, even when there 
was no obvious tricuspid regurgitation to afford a plausible explana- 
tion, through diminished current, of its deficiency. It seems to me 
sometimes, too, only a pseudo-accentuation of the pulmonary second 
sound, from real weakening of the aortic second sound through the 
lessened current and diminished calibre of that vessel, that follow 
on long-continued mitral regurgitation. Besides, I have not found 
thickening or enlargement of the pulmonary artery in such con- 
nection with mitral regurgitation, as ought to obtain, were the 
theory described wholly accurate — the more so, as thickening and 
enlargement of the left auricle really do exist in a fair proportion 
of these cases. 

Mitral regurgitant murmur may be highly marked with strong, 
deficient with feeble, systoles.' 

A murmur, of the character now described, is the most common 
of the organic class; in rare instances it may be of dynamic mechan- 
ism [205], in yet rarer depend on coagulation within the ventricle, 
bat never, so far as I know, arise from altered composition of the 
blood, anaemic or other. It is always connected either with the 
mitral valve or orifice, or with the adjoining portion of the ventricle. 

212. (3.) Systohc Murmur at the right apex, — A syatolic murmur 
of maximum force immediately above, or (U the enei/orm cartilage^ 
inaudible, or nearly so, at the left apex, and, according to my ex- 

Esrience, imperceptible in the left vertebral groove opposite the 
wer angle of the scapula, originates in the right ventricle. In the 
great majority of cases this murmur arises from tricuspid regurgitation. 
It may also by possibility depend, at least theoretically, on sharp 
collision of blood among the thickened and roughened chordae ten- 
dineae.* In the former case, distension and pulsation of the auricle, 
vena cava, innominate and jugular veins is habitually present, that 

> Allen, U. C. H., Females, vol. zri. p. 167. 

' I hAve never heard a murmur, during life^ indisputably proved after death to 
have been thus generated. Nor, although Skoda and others admit without anj 
apparent hesitation this form of mechanism (Skoda, Markham*B Translation, p. 
236), I know of no printed demonstration of the fact. 
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of the latter visible but out palpahU; but llie abseni-e oT such pulsa- 
tion does not prove 'that the murmur under consideration is inde- 
pendent of regurgitation.' 

Thia tricuspid murmur ia generally soft, and of low pitch, rarel/ 
maaka the systolic sound completely, ia of rarer occurrence than 
tricuspid regurgitation itself, and is probably not always detected 
when it exists. It ia, absolutely speaking, rare, because regurgita- 
tion often occurs from insufficiency, without roughness or other 
morbid change, of the valves, and because the back current is often 
not forcible enough for the production of a murmur. On the other 
hand, it escapes detection, because it ia often covered by a powerful 
mitral murmur, and in some cases impaired in distinctness by deep- 
sealed venous hum. In rare instances, where a mitral and tricuspid 
murmur coexist, a spot may be found midway between their poiats 
of maximum force, where there is comparatively little murmur. 

In certain cases of mitral regurgitation, the attendant murmur 
may be so deadened at the left apex by emphysematous lung, as to 
be better audible at the right apex, and so simulate a tricuspid 
murmur.' 

213. (y.) Systolic baaic 3turmvr transmitted to ike right and up* 
tcards. — A systolic murmur, of maximum force, at mid-tlemnm, oppo- 
a'U the third interspace (or, it may be, the upper part of the fourth 
rib), abruptly losing force between thia point and the left apex, 
where it may be almost inaudible, faintly perceptible at the second 
left cartilage, clearly audible at the second right cartilage, the notch 
of the sternum, and the left vertebral groove, opposite the second, 
third, and fourth vertebrce, thence rapidly losing strength down- 
wards, and disappearing about the sixth, originates at the aortic 
orifice. 

In some instances, in consequence of the relationship of the 
vessel to the surface and the nature of the intervening material, 
this murmur is better conducted to the Ufl than to the right of the 
sternum in an upward direction [19]; anil, per contra, it may be 
better audible down ihe sternum than in the direction of the left 
ventricle. Again, it may be more distinct in the upper part of the 
back, to the right than the left of the spinal column — the lungs, 
mediastina, and arch of the aorta being, as far as evidence goes, 
bealllij. 

This murmur is commonly of high pitch, loud, prolonged, and 
harsh; it may, however, be low-toned, and of peculiar twanging, 
almost musical quality.' If the ventricle bobiud be dilated and 
hyperirophouB, this state of things increases its intensity, and may 
give it a drawling, prolonged character, if the sides of the orifice 
be much contracted. 

■ flUhin, C. C. H., FbiukIm. toI. zl. p. 366; wsll-niBrked trioasplJ reet>'B't'">t 
msmiur, tnd no latail jugular palaatioa. 

• Hnwhinion, tJ. C. H.. M»l»«. »ol. Tli. p. 33B. 

■ Uall, U. C. U., Uiin, rol. xril. p. 273. 
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Althoogb audible at the aortic cartilage, it is distinctly fainter 
there than at the base ; if as marked, and d foriiori if more marked 
there than opposite the valves themselves, disease of the arch of 
the aorta itself adds to the murmur.' The same inference is justi- 
fied by any notable difference in pitch in the two spots. 

A murmur of the attributes, now enumerated, habitually signi- 
fies obstruction, smoothly constrictive or rough, of the aortic 
orifice; in some rare instances it has been traced to fibrinous 
<ootgula impeding the onward current. But it must not be for- 
gotten that a systolic basic murmur may be the result of mere 
anaemia [199] ; and that murmurs very closely simulating it may 
occur in cyanosis and in certain sacculated aneurisms of the heart 
and small pouches of the aorta, about the sinuses of Valsalva, or 
elsewhere just above its orifice: the diagnosis and mechanism of 
these murmurs are considered with the diseases to which they 
appertain. 

214. (a.) Systolic basic Murmur transmitted to the l^ and upwards. — 
A systolic murmur of maximum force, at the sternal edge of the third 
left cartilage^ or a little lower down, loud at the pulmonary cartilage, 
notably less audible at the aortic cartilage, perceptible (more or 
less markedly according to the loudness at its point of maximum 
force) at the upper part of the front chest, but faintly transmitted 
towards the apex, and almost imperceptible in the back, indicates 
obstruction at the orifice of the pulmonary artery^ simple roughness in 
its valves, or, as noticed by Dr. Elliotson, pressure on the vessel 
b^ adventitious masses in tne pericardium. All these causes com- 
bined, however, are so unusual, that few persons have actually met 
with such a murmur: some simulating murmurs will be described 
hereafter. I have only observed one of the kind ; and as, in this 
instance, there was no postmortem examination, its site cannot be 
held to have been certain, seeing established experience of its cha- 
racters is so limited.* 

215. (f.) Diastolic Murmur at the left apex. — A diastolic murmur^ 
of maximum force, immediately above and about the left apex, and 
conducted in the same directions, though less extensively, as sys- 
tolic murmur of the same seat, indicates obstructive narrowing of the 
mitral orifice^ or simple roughness of the auricular surface of the 
mitral valve, or both states combined. Skoda affirms that mur- 
murs of the two sources may be distinguished by the condition of 
the second sound in the pulmonary artery : it will be loud to excess 
in the case of narrowing ; unaffected in that of simple roughness, 
unless other causes of reinforcement be present. The distinction 

I There is one kind of exception to this statement : if the apex of the right Inng 
be solid, the murmnr maj be more marked at the aortic cartilage than at the 
base, though the aorta is healthj. I have never known more than slight excess 
under theee circumstances [157]. 

' A very conclusive instance has latelj been recorded bj Dr. J. W. Begbie 
(Beal«*s Archives, No. v., 1860). 
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■will hence, even if well-founded, bo clinically useful only in a 
where the absence of mitral regurgitation is certain. 

I have never heard this murmur of great intensity, nor high 
pitch; it 18, however, sometimes prolonged. It is rarely loud 
enough to cover the second sound completely, even at the left 
apex. 

This murmnr is commonly spoken of as diastolic in rhythm; 
but in point of fact it is rather post-diastolic or prte-ayatolic, than 
precisely coincident with the diastole. 

This murmur ia not very unfrequently wanting, where constric- 
tion is found after death. Sometimes the deficiency may be fairly 
referred to the weakness of the auricular systole and smoothneaA 
of the constricted orifice;' where the constriction is slight, the 
friction will also be but slight. When deficient, as it has positively 
been, in cases of marked contraction, Hope thought the deficienoy 
depended on the very fact of the extreme smallness — an explana- 
tion not over plausible. 

I have known this murmur come and go from day to day in a 
case where the mitral orifice was very greatly contracted aud 
rigid :* probably from varying force of tne hearts action. 

216. {f.) Diastolic Mnrmur al, the right apex. — A diastolic mnrmur, 
of maximum force, at Oie enaiform carli/a^e, most faintly audible at 
the left apex, and inaudible at the base, would probably indicata 
iricitspid narroiving, were there a hypertrophoua auricle behind that 
orifice, to give force to the current. Experience concerning this 
murmur is on a very limited scale: the little I know of it, by 
actual observation, will be found set forth in the Description of 
Diseases of the Orifices in Part II. 

217. (<),) Diattolic basic Murmur ccmducted to (he right ujttvarda 
end directly downwards. — A diastolic murmur, of maximum force oJ 
mid'Stemnm^ opposite the tiiird interspace or fourth cartilage, conducted 
(with some exceptions, to be mentioned presently) on the samo 
principle as the systolic murmur of the same site, indicates regurgi- 
tation through the a/n-lic orifice. 

This murmur may be heard with almost as much intensity about 
the ensiform cartilage as opposite the third interspace — in this point 
of view diflering materially from constrictive aortic murmur: the 
more distant conveyance downwards in the former case probably 
depends on the downward direction of the current producing the 
murmur. So marked is the fact, that unless with care the murmur 
of aortic regurgitation might be mistaken for one of tricuspid con- 
striction. I have even known the murmur louder at the upper 

> In ttie «ue nt Denham (U. C. H., HaTei, vol. tL p. TT), lh« long tont!n« "f the 
Kllntl *>It« was mDub Ihickened ; at Iti anion with the other l(ing;na it was 
pnokatod ; and « tnaai ot oaairomi inbltaDCB. » large a« a vrrj tmM marble, 
■mootli DP the auricnUr, roagb od the reniricular iQrfaoe, had rnrn'od at th4 
Baion of t1i« twe loutfaca. H«re there wai no mitral conitriotlve murmor. 

• Kamla, t:. C. U, Femalet, vol. U. p. 340. 
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edge of the xyphoid cartilage than at the base of the heart^ It is 
remarkable that the conduction is more perfect towards the right 
than the left apex — consequently not, as might have been supposed, 
in the direction of the communicating ventricle: concerning this 

f>int I find my experience at variance with the statement of Hope, 
he murmur may, though well marked in front, be quite inaudible 
in the vertebral groove. The murmur is in rare cases louder to 
the left than the right of the sternum on the level of the second 
cartilages — a special effect of conduction [19]. 

The second sound of the heart may be covered completely at the 
maximum point of the murmur; or it may be heard at the begin- 
ning of, during, or at the close of this. In the first case, the valves 
are utterly incompetent: in the varieties of the second case, one 
division of the valve may fiap naturally, or all three imperfectly, 
and so produce an imperfect second sound; or the second sound 
heard may be wholly that of the pulmonary valves. 

The most common of these compound conditions of diastolic 
murmur and sound at the base, is that of murmur abruptly brought 
to a close by sound; a state pretty accurately rendered by the whis- 
pered symbols phivu.M or phwe^M — the it being sharply accentuated, 
okoda thinks, under these circumstances, the murmur is due to 
friction of the recoiling blood during the arterial systole against the 
roughened coats of the aorta, and the sound to the natural closure 
of the valves without regurgitation. This explanation may hold 
in some instances; I am certain it will not appiv to all. For I have 
observed this state of basic diastolic sound, where the existence of 
marked visibleness of all the superficial pulses left no doubt in my 
mind of the existence of aortic regurgitation — the patients being 
besides young and free from notable hypertrophy of the left ven- 
tricle. In such cases the explanation may then be that partial 
aortic reflux takes place, the valves being partially, not wholly, 
disabled from closing. Or it may be that no diastolic sound is pro- 
duced at the aortic orifice at all, only feeble murmur — while the 
sound heard is that of the natural flap of the pulmonary valves, a 
little sequential in time: but the impression on the ear is so strong 
of the two divisions of the phwe,M sound being produced at the 
same spot, and being distinctly connected with each other, that it is 
difficult to accept this explanation.* 

To return to ordinary diastolic murmur: unless the murmur be 
of very great intensity, the second heart-sound may be well heard 
at the left apex : it may even be strongly accentuated there^ — a fact 
which has already [149] been made the subject of comment. The 

' Flood, U. C. H., Males, toI. Tii. pp. 265, 266. 

' In one cmo of tlie kind (Monk, U. C. H., Males, toI. zii. pp. 72, 86), there was 
well marked retionlation of the aortic valyes. It is, perhaps, conoeivable that this 
ooodition might allow of reflux at the commemeement of the time of olosore of the 
▼alTe. 

* Flood, U. C. H., Males, vol. Til. p. 265. 
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male of the second faeort-sound at and about the second led, or poH 
monary, cartilage, varies: it maybe wellorfeebly audible, or wholly 
imperceptible — a varinlion to be explained by the iulcnsity and 
node of conduction of the murmur in different cases. 

Aortic regurgitant murmur is usually of blowing qaslilj, some- 
limes almost hiaaing, generally of low pitch, rarely rough, weak as 
a rule (though I have known it extremely loud, and it is said to 
have been heard at a little distance from the surface), occasionally 
of twanging, almost musical, character. 

This murmur occasionally seems to pass from the direction of 
the nuaculting ear: this will be the case whenever the stethoscope 
happens to be placed higher than the heart's base. Aa a rule it is 
Wt-U prolonged, habitually BUing the posl-diaatolic silence. 

Tho causes of this regurgitation are the ordinary morbid changes 
entailing incapacity of valves; I have known sudden rupture of 
one of the sigmoid valves produce it.' Reticulation of the valves 
carried to extremes, a conceivable source of murmur, has never 
fallen under my notice as its cause (vide ValvcLAR AtbopHT); 
but perforative destruction on a large scale will surely generate it. 
Were insufficiency of valves, healthy in themaelves, but too small 
to till the morbidly widened mouth of the aorta, has in rare instances 
produced this murmur. In exceptional cases it is developed during 
tho acule period of endocarditis. It remains for future inquiries to 
determine, also, whether temporary reflux with its murmur may 
Dot be caused by dynamic imperfection without structural change 
in the valves [207]. 

218. (9.) Diastolic basic Murmur conducted to tJte left ujtwartb. — 
From experiments on auimals, it has long been known that a ilias- 
toHc soft prolonged murmur, audible to the left of the sternum 
above the heart, and conducted down the right ventricle, may be 
produced by artificially rendering the pulmonary valves v<sujfici«Rt. 
But this regurgitant murmur is of excessive rarity in mau; and 
tho few recorded examples have, as a rule, undergone but slight 
clinical examination. As already mentioned [217], we occasionally 
find an aortic regurgitant murmur more distinct at the second telt 
than the second right cartilage — an obvious source of fallacy. 
And, in point of fact, the diagnosis of pulmonary reflux murmur 
is rather to be made with surety through the absence or presence 
of certain concomitant conditions, than by means of its own in- 
trineic properties. 

219. In respect of rehitive frequency, I should be disposed to 
place iulra-cardiac murmurs of oryanic origin in the lollowjng 
order, commencing with the most common: mitral regurgitant: 
aortic constrictive; aortic regurgitant; mitral constrictive; tricuspid 
regurgitant; pulmonary constrictive ; pulmonary regurgitant; Lrl> 
cuspid constrictive. 

■ OonlaUnr, CuiUDinplion HoipiUl, Ualdt, toI. I. 
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These mnrmurs may be variously associated ; the following com- 
binations are arrangeil in the order of their relative frequency: 
aortic constrictive and mitral regurgitant; aortic constrictive and 
regurgitant; mitral regurgitant and aortic regurgitant; mitral re- 
gurgitant, aortic constrictive and regurgitant; mitral regurgitant 
and obstructive; mitral regurgitant and tricuspid regurgitant; 
mitral regurgitant and constrictive, aortic constrictive and tricuspid 
regurgitant; tricuspid constrictive and mitral constrictive.^ 

220. The existence of no one organic murmur involves, as 
matter of necessity, the presence of another; a direct murmur may 
exist at any valve, and an indirect be absent, and vice versd. 

221. When two murmurs co-exist at the same orifice, they are, 
as a rule, readily distinguishable by their rhythm, their quality, 
their pitch, and by their appearing to pass towards, or from, the 
ear. I have great difficulty in believing, with Skoda, that mitral 
systolic and diastolic murmurs, forming one quasi-continuous noise, 
shall be in nowise distinguishable from a single murniur, until 
slackened action of the heart distinctly separates them into two. 

B. — PBRICABDIAL WJBMVBB, 

222. Pericardial murmurs are divisible, in respect of quality and 
of the mechanism of their production, into four chief species: (a) 
Friction or attrition murmurs; (6) continuous murmurs; (c) click- 
ing murmurs; (c/) murmurs produced by bending of layers of 
exudation matter. Roughness of surface is the essential statical 
condition of the three first — movement the essential dynamic ele- 
ment of all four. 

228. (a.) Attrition murmurs, all of them, more or less, distinctly 
suggestive of rubbing of surfaces of variable character against 
each other, occur in a greater number of varieties even than pleural 
friction-sounds. They resemble, for instance, grazing, coarsely rub- 
Why, grating, scratching, creaking, squeaking, and prolonged whistling 
noises. Traceable as all these varieties commonly are to collision 
of surfaces roughened with lymph, any interest attached to their 
distinction must turn mainly on their being severally connected 
with some particular state of that lymph. Now, experience does 
not show any such necessary connection ; though it be true, for the 
most part, that at the very earliest period the murmur is of grazing 
quality, like the sound produced by rubbing pieces of silk together, 
and that as the exudation hardens, and gathers into irregularly 
peaked elevations, the quality becomes coarsely rubbing, gratii^, 
creaking, this sequence of changes is subject to constant exceptions. 
Creaking friction-sound, so loud as to be audible three inches from 
iliC auricular end of the stethoscope applied to the surface in the ordinary 
veay^ may depend, I know from actual observation, on tough exuda- 

' The anatomioal conditions of this latter slnfpilar oombinntion are exemplified 
bj CanweU*s Drawiugn, U. C. Muneuin, Fortfuiio A, No. 2d&. 
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tioQ-matter with fine rougli elevations ; and I have noticed distinct, 
though Elight, creaking quality, when the exudation -matter was 
found to be of almost creamy soliness. Dr. Taylor,' too, has knowa 
signs of moderate liquid effusion coexist with friction-sound of this 
quality — a fact showing tbiit peculiarly rough attrition is not re- 
quired for its production. 

224. (li.) When exudation-matter and fluid coexist, the former 
imprisoning the latter in its meshes, the heart's action produces a 
peculiar continuous rumbling, or squashy churning sound, jost 
such as we find occasionally occurs iu the pleura. This is rare; 
but, once heard, can never be forgotten. 

225. (c.) Occasionally sounds are heard of peculiar clicking 
oharacter, one or two, with each beat of the hear^ which are only 
distinguishable, at the time, from modifications of the valvular 
sounds, by their non-synchroniam with these, and by the extreme 
irregularity of their occurrence, 1 have satisfactorily traced these 
clicks to the pericardium, and further, in all probabilitVi to the 
separation, without attrition, of surfaces glued together with exuda- 
tion matter.' 

226. {U.) It has appeared to me that sound is sometimes generated 
in layers of firm exudation -matter, though so perfectly agglutinated 
together that attrition or separation of the apposed surfaces is physi- 
cally impossible. The quality under such circumstauees is probably 
variable: in the only positive instance of the kind which I have 
observed, it was faintly creaking. The bending and crumpling of 
tough exudation-matter may conceivably generate such sounds. 

227. Pericardial murmur of one or other variety may be heard 
over all parts of the cardiar: region from the roots of the large 
Tesseis to the apex. But I have never delected the churning 
variety except above the apex, nor the clicking variety except in 
the site of the large vessels. The finest shades of grazing sound 
are most common behind the sternum. Different qualities of mur- 
mur may be heard at one and the same lime in some oases over 
different parts of the heart; but this is not common. As a ralCf 
friction-sound is most clearly and frequently detected below the 
third interspace, probably simply because, below that part, there 
is little lung intervening between the pericardium and surface. 
Limited in some cases to a mere point of surface, it may reach 
from the clavicles to the epigastrium and from nipple to nipple,' 
Id rare ioatances, friction-sound iu the pericardium is audible ia 

* Brit. «ni) For. Med. Ear., toI. itIt. 

* Bkrr, U. C, H,, HalM, vol. tII. pp. 326-9. Here th«r« wm olicXiDg pdriotr- 
dltlo murmur at tils sMond left cartilage and inlorspace ; althungli tbe apes wat 
niRad, anil llie piwoDTdial regioa bolgol bj Ituid. Alio Kicbiuoad, U. C. IL, Fa- 
Dulee, vol. XT, p. 0. 

* Caae at llr. S., *e«ii with Dr. J. H. Da*ii. Tbt Motion -n armor was In thtt 
•SMof Ibn luMi Dnmistakalile kioJ— load, gratiQ^, rn1-Miii;, Ji-rking. This caaa 
<dan« >ODld saffloe to prove that ttiotiou-aoaiHl 1« not of neeewlt; Uiuit«d to Ui* 

lal r«i;ioB. 
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the back, between tbe scapulas and the spine — I mean in cases 
where mere intensity of sound cannot be held to explain the fact. 
It has been found single in the back, too, while double in front. 
It seems sufficiently likely that in some, at least, of the cases where 
it is alleged to have been confined altogether to the back, the fric- 
tk>o heard may have been produced in an inflamed pleura by the 
eardiac impulse. Pericardial friction is usually abruptly limited. 

228. Pericardial murmurs vary exceedingly in intensity; so 
delicate in some instances, especially when of grazing or clicking 
quality, that the closest attention is required for their detection — 
in other cases they may be heard in the posterior and lateral 
regions of ^e chest, and even, as already mentioned, at a consider- 
aUe distance from the surface of the chest in the pradcordial region 

}228]. On the whole, their intensity is greater than that of pleural 
riction-sounds — a fact accounted for by the comparative abrupt* 
noBs and energy of the motion inducing them. 

229. When the entire cardiac surface is the seat of frictton-mur- 
muTSj the maximum amount of sound exists, according to some 
writers, about the nipple ; to others, behind the sternum. I am 
satisfied no rule of the kind can be established : I have known the 
point of maximum intensity change from the fourth interspace to 
the fifth, thence to the ensiform cartilage, and thence to the nipple, 
within twenty-four hours.' Neither can any particular part of the 
cardiac surface be fixed on as the absolute seat of loudest friction- 
sound ; it is sometimes, though rarely, excessively loud even about 
the base. 

230. Pericardial friction may accompany both the systole and 
diastole, or either singly. Its coexistence with the systole alone is 
not rare; with the diastole alone, infrequent. When of regular 
riivthm, the friction-murmur falls a little after the corresponding 
valvular sound. But such regularity as this is the exception, not 
the rule; the friction-murmur may be very distinct during the 
po6t-diastolic silence; and occasionally falls between the first and 
second heart-sounds. In point of fact, want of distinct synchronism 
of the murmur with either of the two sounds is a very habitual and 
distinctive attribute. Friction coexistent with the systole is gene- 
rally, but by no means constantly, sharper and louder than with 
the diastole. 

231. Pericardial murmurs are so deficient in tone, that their 
pitch can scarcely be estimated even rudely, although they embrace 
in their different varieties a considerable compass of sounds. And, 
indeed, no practical hint, that I know of, is derived from their 
pitch ; except that, generally speaking, the higher this is, the drier 
and rougher the material of attrition. The pitch of a pericardial 

' Campion, U. C. H., Females, toI. ri. p. 260. Here, at one time, it was loadeet 
at the base. 
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niurmar mar sometimes be raised by pressure with the solid ste- 
thoscope, ana also by full inspiration.' 

2S2. Pericardial murmurs are, as a rale, distinguished by their 
superficial character: they appear to be produced immediately 
underneath the integuments.* But if the physical cause of the 
murmur be placed beyond the limits of the triangular portion of 
the heart, uncovered by lung, they lose this character, and seem of 
more or less deep origin. This is sometimes particularly observ- 
able about the large vessels, before any effusion has occurred to 
push the edges of the lungs aside; their apparent depth then coDtri- 
butes to assimilate them in certain varieties to valvular murmurs.' 

233. If the prtBcordial interspaces be hollow from emaciation, 
the heart's action may produce a rustling sound by causing friction 
of the skin against the stethoscope. In a case of agglutinated 

Sericardium, now under observation, this sound, well audible 
uring expiration, when the surface of the intercostal plane rises 
against the end of the stethoscope, placed on the two contiguous 
ribs, ceases altogether while that plane sinks inwards during the 
succeeding inspiration.^ 

2'di. Various circumstances modify the intensity and superficial 
extent of these murmurs — the physical condition of the pericardium 
itself remaining the same. The most important of these is the 
energy of the heart's action: the greater this, the louder the 
friction-sound. The weakness immediately ensuing on blood- 
letting, approaching syncope, the action of digitalis and aconite, 
alt lower its intensity: if successive systoles be of very unequal 
force, friction, absent with one, is present with another, impulse. 
An hypertrophous and dilated heart gives, oeierw paribus, the 
maximum quantum of altrition-murmur. Attrition-murmurs are 
more marked in expiration than in inspiration; and when the 
trunk is bent forwards, than in the recumbent position. If there 
be fluid present, the friction-murmur may be less marked at the 
lower stern&l region in the sitting than the recumbent position, 
doubtless from gravitation of the nuid.' 

236. FeriCBrdial friction may appear very rapidly after the cause 
of inflammation has acted. Thus, in the remarkable case at Uni- 
Tenity College Hospital vhere fatal perforation o? the cesophagus 
and pericardiam was produced in the attempt to swallow a sword, 
fHotion was detected by mv then Clinical Assistant, Mr, Tidmas, 
thirtj minates after the accident. 

I » Biagley, C. C. H., Malea, toI. tIL p. 114. 

L ■ CnlkiD, D. C. H., Ptiiosl."!, toI. x. p. 83g, Nov. 1854. 

I ' Bfcoda Uleniptg to sliow that tha alinjoftl diBtittotion of BoaDdfl, prodnceA 

S*epl7 and gaperfiuially, ie a dalnsioD. It « itethmoope b« placed on the obeat at 
Bad bodj, the aouoilK proilaoad b; tapping different parts of the iiiDer anrfae* 
be pariet«a, near and distaot, will, u fu aa I hare been able to aiceitain, 
ir vary flt^nBibty ; exceptiooa ooanr, It fa trae ; but theae do not deatroj the rule. 
*"bra7, U. C. H., Hales, *ol. zrft. p. S6B, Not. 18S0. 
ion, D. C. Q., Females, T<d. zt. p. 176. 
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286. The dnration of friction-marinar varies very greatly. T 
have known it to appear and disappear finally (and inasmuch as 
the disappearance was final, it could not have depended on the 
occnrrenoe of liquid effasion), within six hours — of the grazing 
▼triety, it is true, but still of unmistakable characters. In illus- 
tration of the other extreme, I may refer to a case in which it con- 
tinued audible for upwards of three months, especially at the lower 
pftrt of the sternum.^ 

The total disappearance of pericardial murmur may, if it be 
slight in amount, almost immediately follow general or local bleed- 
ing; this disappearance may be only transitory, however, from 
weak action of the heart: or a pericardial murmur may abruptly 
disappear from rapid agglutination of the entire of the afifect^ 
sur&oes. I have known it impossible to find a vestige of friction 
ID a case where, six hours before, the entire cardiac region was the 
seat of intense rubbing sound. But, generally speaking, the pro- 
gress of agglutination is materially slower than this, and for several 
days one or more limited spots may be found, where the collision 
continues soniferous (sometimes in the churning variety), after the 
adhering process has commenced. The sudden cessation of fric- 
tion-sound, through absorption of exudation-matter, is less easily 
oonoeived ; and where such cessation occurs, independently either 
of agglutination, or of rapid pouring out of efifusion, the inflamma- 
mation had probably produced very little indeed of that matter. 

287. In the majority of cases where friction abruptly disappears, 
the change depends on fluid effusion, separating the pericardial 
surfaces from each other: it is consequently oftener an evil, than a 
good, sign. The amount of liquid required to annul friction- 
sound varies with collateral circumstances, such as the size of the 
heart, conformation of the chest, absence or presence of adjoining 
pleund adhesions, and the accident of partial soft adhesions having, 
or not having, occurred, before the fluid begins to accumulate. A 
case of Dr. Taylor's (loc. cit.) shows that friction may continue 
when eight ounces of fluid, or thereabouts, have accumulated: but 
generally less removes it. In a remarkable instance under my own 
observation friction-murmur was well heard a few hours before the 
death of an individual whose pericardial sac contained sixty fluid- 
ounces of liquid effusion.* As fluid accumulates, changes may 
sometimes be traced in the characters of the friction-sound — in- 
creasing weakness and softness being their predominant character. 

Disappearing with the occurrence of efi'usion, friction-sound pretty 

' Kennedj, U. C. H., Males, vol. i. p. 67. First heard on the 27th Oct., it was 
last heard on the f>th Feb. following, long after the man's discharge from the hos- 
pital, and apparent restoration to health. How much longer it maj have con- 
tinaed I know not, as the man was not afterwards examined, though often seen 
again on dntj in the streets as a poUoeman — a fact showing Uie completeness of 
kk reooTery. 

■ Bartlett, U. C. H, Males, toI. iv. p. 292. 
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tVi^iuontlv rtiMtrni:* wtt^ii the fluid i8 abflorfaoi: dna g fluim nc. ir 
ixhIuv tVu'tuMt >;oitv)r»Ily. but not alwajBi mppesa irss scdtit aif 
gr\mt v\>MmuM .iiul Kij<^\ neuritic friction iSTerjmmxaDEir auiris 
(It tlio ixnittx |vr»\^t tvncanlial, certainly, more zsatsatir k "sne 
vnit9ua v*r ttio ittitiittittuii.va. The second diaappeuams a. irisiin 
uiav Ih» :ibrupb, !«Iow aikI ^radual^ irregnlar wifik waenrsBnae^ :r 
rti(*ut i'vor ituk luNiri ^vitcraliv: while in a single spoc 'ir t^l 
vNwntnoiilv vmiIku :%tt iho H(v\ or about the great 

oK tito tttttrtiiur ivttiautsi tor il tiuie« 

^.s^, KrtvMtv«ti uk t(K' ivncar\iiuin^ the cause of wbidil: 
ik^'ir. «i\{tuiKyi ^tKtuiiKticiivtK ot* the membrane. It is extseoExeiT 
^'r\«UiM^ iUiM Miotv vir\ 'tc«)^ ot' the surfaces will saffice to pr^isoe 
tiko ^fH-Mt^ \Hrtv*tv. I ivtK^w c'tvm v^bservation that fineTasmlutST 
v*f i( trrv Hm.ill m»h:k\\ Huhout a j^rticle of Ijmph, may pn^isee 
lamt ruMMtt.^; Mvn:4i>.* Ivtc ovuvUtiou matter is its commoD xarcaZ 
^<»lottioMt. Ill (Ik'^ >;t\NU ttt.\:v«riiv of oases, exudation matter $:■ 
vM\ Innl^ A»nHi.^ :«urUK\\s. Pr. Vavlor relates a case where, th< 
\iii\o *tui;ivv .ilv»ito K rt>; ;i.Uvtv\l. orvliuary friction w^a almost 



plct^-lv j»lv«v»nt. m:11. Uv»«o\vr. tt apiHjar* to have existed, single and 
tfv>it«.'ru\ tv« a MM\;!u :iMuuk!!i hNhu the base. If exudation exist on 
iho iHv^toru^r H»'*^\vt v»i' li^o ^0 only, friction will commonly be 
ina.ivV.Mo. Anvi* in iluvn' mrv ca***e^ where the product of inflam- 
nuutoti VA tho ;fHo 1st vvv^'^Mii.illv puruUnit or strumous, the collisioa 
of I ho *urruv:w m<»v Iv u»m1!v no»i^*Ut«L 

A termor iiit.^olv i^t' ivnoHrvlts* will or will not prevent the de- 
ToU'f'moui ot' tVtv'dvMi j«^nttui vitih a now attack, according to the 
suito m wUivh It hiw* lott iho :ioi\vi^ tnombrane and cavity of the 
sac. If It havo loi\ a ntaio v»f jvifwt agglutination behind it, then, 
uuviuosuouhHy, fnoiu»ii ih inuwssiiblo; if of loose adhesions, new 
lymph may Iv thi\^\\n vuit Iviwwn ih^vo, and friction will be de- 
TelojHxl.* Uut, pi\»lMbl\\ v^M jvnvAr\liti* will always have a tend- 
ency to limit iho o\iot»i umvI r\^^ulato tho site of new friction-sonnd. 

CaKinv-atioii v»f oMuUtuni itiatior within the |>ericardium will 
certainly,* and tulvrvnilvuiH and v\^rvMnotuatous disease may be con- 
ceivevl to, prvnliuv |vnnaiu^nt tnoiion s\uuid; but I have not ob- 
servetl this in iho iwv* laiior vliMNuti^*.* \V hoihor tibrinous, cancerous, 
or other mutter within, unvl lu iho walls of, the heart, may, by aim- 

» P. Park*»r. V. C. H., M*U«, vol, Iv, |v ITT. IVo. 1S4S. A rub maj attend the 
impaUf at the ajn*! with kiuvkiiK **»uiia. iiiae|viiaoiitlY of any pericardial irri- 
tation, Ai far a8 can l»e tx^n »ii!«)Hvt%Hl ; f. y.» cantNi ol 5<u*. RoberU and Bonsej, 
L. C. H.. Oct. 1>5«». 

» Cr^-Mck, U. C. H.. MaU»*, vol. vij. p. :i:li;. aihnitto«l for hit eighth attack of 
rh^nrriAtic fever: for five of these he ha.l lH»eu trt*A(etl iu the hotpital, and had 
perirar'lial friction on everv fresh »ei<ure. 

» Jon^, C. C. H.. Male*," vol. xvii. p, 815, 
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ply elevating the cardiac surface, produce friction-sound, independ- 
entlj of pericardial irritation, I do not know from experience. 

239. Friction-sound of cardiac rhythm produced in the inflamed 
pleura. — The distinction of pericardial from neighboring pleural 
friction, turns mainly upon its difiference of rhythm. But some- 
times cardiac action produces friction in an inflamed pleura adjoin- 
ing; the pericardium being unaffected. And I am disposed to 
bdieve, but so far on the evidence of only one case, that if the 
pleural lymph have by its contraction puckered both the pleura, 
on which it lies, and an adjoining part oi the pericardium adherent 
to itself, the occurrence of cardiac friction-sound of this anomalous 
mechanism will be materially &cilitated.^ The distinction of this 
kind of friction, pleural in site, and cardiac in rhythm, is not always 
easy: though commonly limited to the confines of the cardiac region 
in front, it may be audible in the back on the left side;* its intensity 
is generally increased by the act of breathing — the pleural surfaces 
being then in motion of one rhythm, are more easily thrown into 
motion of another, than if at rest; it seems sometimes limited to 
the time of expiration.* The following circumstances argue in 
fiivor of friction of cardiac rhythm bein^ of pleural, and not peri- 
cardial, origin : the limitation of the sound to either edge, generally 
the left, of the cardiac region; fixity in one or more particular spots; 
cessation complete, or, what is more common, occasional with cer- 
tain beats of the heart, when the breath is held; and marked un- 
steadiness in the intensity and quality of the friction-sound. Local 
dry pleurisy, close to both sides of the heart, and productive of 
friction both of pleural and of cardiac rhythm, is sometimes fol- 
lowed by dry pericarditis: the presence of the latter inflammation 
can scarcely be affirmed, until effusion takes place; for the distinc- 
tion of the true pericarditic friction-sounds is then most difficult.^ 

240. Distinction of pericardial from endocardial murmurs. — Peri- 
cardial murmur is, in the great majority of cases, easily distin- 
guished from that of endocardial origin by the following characters 
and circumstances: its rubbing quality; its superficial character 
[282J ; its abrupt limitation and non-transmission in the course of 
endocardial murmur; its changeableness in precise seat and inten- 
sity from hour to hour; the increase it undergoes in sharpness and 
extent when the patient bends forward ; its want of perfect syn- 
chronism with, or fixed relationship to, the heart's sounds; and 
its being sometimes accompanied by friction-fremitus, which can 
scarcely be confounded with valvular thrilL Pericardial murmurs 

* Sbeftrt, U. C. H., Males, vol. zr. p. 87. 

' Wilkinson, U. C. H., Males, vol. ix. p. 284. Bat true pericardial friction, as 
already mentioned [234], is commonly most marked in expiration, e. ^., W. Price, 
U. 0. H., Males, toI. tII. p. 214. 

' Two cases of this kind (Hayes and F. Smith) once fell under my notice at the 
•ame time— U. C. H., Ward 4, October, 1850. Vide Clin. Lect., ** Lancet,*' loo. cit. 
p. 389, 1849. 
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\oii\y rougher than ctcnle endocardial murmurs. Hope, 
indeed, beld ifaat a diastolic rouyh sound is of necessity pericardia), 
eudocardial diastolic murmars never possessing this character; but 
in this he was absolutely wrong: an aortic diastolic murmur m&y 
be very rough. Oo the other hand, cases occur where it is next 
to, or absolutely, impossible to decide on the peri- or endocardial 
origin of a murmur. This difficulty is oftenest felt about the base 
ana great vessels, and when the sound is of clicking character. 
Sounds really produced at the valves of the aorta may not be trans- 
mitted along this vessel — as a consequence simply of their feeble- 
ness. Again, if both divisions, systolic and diastolic, of a double 
murmur bo loude.st at the same spot, ibat murmur is probably peri- 
canlial; for, generally at least, the divisions of a double valvular 
murmur attain their maximum intensity at points slightly different. 
It has been said, if tbe heart's sounds be well distinguished and in 
B perfectly unchanged cotiililum through a synchronous murmur, the 
fact argues for pericardial mechanism: I believe that there is soma 
truth in this proposition, fairly interpreted; but degree of perfection 
of audibleness of a sound through a murmur is a matter so delicate, 
that it cannot be clinically trusted to. Full inspiration will some- 
timea notably raise the pitch of a pericardial murmur [231], but to 
a less degree it may, by possibility, similarly afiect an endocardial. 

And, in truth, it must be confi^ssed thot precardiac murmur 
Bomctimes presents characters so wanting ia intrinsic distinctness, 
that the diagnosis of pericardial or endocardial origin ia almost 
wholly to be made from the course and mode of progress of the 
murmur and upon the attendant oonditions. According to some 
observers the diagnosis may be established in difficult eases by tbe 
dit^rent effects on the murmur produced by stethoscopic pressure 
— increase of intensity being the attribute of the pericardial class. 
The distinction, I am satisfied, cannot thus be made; and, as the 
present seems an appropriate place, the general subject of the influ- 
ences of stethoscopic pressure on the characters of murmurs may 
here be briefly considered, 

241. Injluenceprodvced on murmurs of iheperKardium, endocardium, 
or orifices of the great vessels by aleOiOscopic pressure. — Tbe following 
propositions embracd the results of my experience on this snbjeoi: 
(1.) Whatever be the effect of pressure in any particular instance, 
that effect is better marked with the aotid than the hollow stetho- 
scope. (2.) In the majority of cases an existing murmur, whether 
endocardial or pericardial, reaches the ear with greater intensity if 
the stethoscope be firmly pressed against tbe chest, than if it be 
lightly applied, (3.) This increase of intensity is in part the result 
of the more perfect conduction effected by firm application of the 
conducting medium. (4.) But In some cases there is actual aug- 
mentation of mass of sound, (6.) This augmentation is more fre- 
quently observed in the case of pericardial friction than of other 
murmurs; and in certain iostaacea of superficial grazing frictioa, 
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iiere the collision of the pericardial surfaces is slight and conse- 
qneotly the resulting noise slight, both collision and noise may ba 
greatly increased by presaure. (6.) But per anUra the very reverse 
efiect will ensue, if it happen that pressure be maile in a case where 
the already existing attrition is precisely of the amount best calcu- 
lated to produce noise; if the freedom of attrition in such a case 
be interfered with by approximating the rubbing surfaces too 
closely, the amount of noise will be lessened.' (7.) Pericardial 
mbbing-sound may in persons with flexible chests be often arti- 
ficially produced by pressure, though the membrane — free from 
exudation or morbid vascularity— -be in fact perfectly healthy. 
(8.) The pitch of a pericardial murmur is sometimes distinctly 
raised by pressure. (W.) The quality of a pericardial murmur may 
be rendered more grating by the same process. (10.) That a true 
eDdooardial murmur may be reinforced by pressure has already 
been mentioned,' but it may occasionally be thus produced de novo 
(when inaudible by the ear applied directly to the surface) by very 
forcible pressure, (11.) I have not known such production of 
murmur within the heart synchronous with the diastole: the phe- 
nomenon, as far as I know, is always systolic. (12.) The most 
oommoD seat is the base (therefore at the orifices of the great 
vessels), or at the second left space and cartilage in the direction of 
the pulmonary artery. I have observed artificial murmur also in 
the second right space. (18.) Thinness and flexibility of chest- 
wall are important conditions of the occurrence in all positions, 
but especially to the right of the sternum. (14.) Tbe murmur at 
the left second space is of course excited iu the pulmonary artery; 
that in the second right in the aorta ; that at the base, probably, 
on account of its greater proximity to the surface, in the pulmonary 
irtery, (15.) I believe that I have heard systolic murmur at the 
Ml apex, having the attributes of the mitral regurgitant variety 

S reduced wholly by pressure. But I bavo no post-mortem evi- 
enoe to prove the proposition ; and it is difficult enough to under- 
stand how the two things should stand to each other in the relation- 
ship of cause and effect. Still very certainly a mitral murmur may 
even in the adult be notably increased by pressure.' (10.) In 
exciting endocardial murmurs by pressure on either side of the 
sternum, it is important to use a stethoscope of small diameter at 
its applied end, so that this may be partially placed between the 
ribs, I have never observed an artificial murmur to the right of 
the sternum except when an instrument of this kind was u^. 

■ Lower. U. C. H., Femftt«, toI. sir. p. 2A9. BoKtobing superficial perio&rdlal 
Matlon wholly stopped b.r pressors. 

■ LvwiB, U. C. U., Female), toI. ii p. 320; Oaj, 0. C. H., Females, vol. Ix. p. 
Sit : in both cues Bjatolio basio. This fa<it was, imleed, long ajjo polutwl oat bj 
Dr. Latham (Clin. Leut., vol. L), who oantioni the ob«er*er agalnit being deoeitred 
by iarh arllflcial manuurs. 

* Bcere, U. C. H.,Feualei, tdI. x. p. 90; Cnddook, U. C. H., Ualw, toL x. 
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(17.) The pitcli of an already existing endocardial martnar is 
commonly raised by pressure. (18.) The pilch of aa endocardial 
murtnur, wholly artificial, is commonly rather high; its quality 
blowing. 

242. It foUowti then with sufficient clearness from these propo- 
sitions that the mere fact of increase of intensity taking placo by 
pressure will not distinguish with certainty endocardial and peri- 
cardial murmurs from each other. But if by pressure the apparent 
area of geoeration of a murmur be increased, and above all its 
rhythm changed, if from single it be changed into double,' then I 
am disposed to believe the proof of pericardial origin is conclusive. 

243. The inSueuce of exlenml pressure in modifying already 
existent, and in generating new, murmurs, 13 illustrated by the 
analogous effects of tnlemal pressure of various kinds and mecha- 
nisms. The more important of them may be grouped in the fol- 
lowing manner: — 

A. Pleuritic effusion displacing the heart sidewards and twisting 
more or leas the great vessels at iheir roots, occasioQally gives riao 
to systolic, and in infinitely rare instances even to diastolic, mur- 
mur. Of the latter a very unquestionable example, as I think, 
has been referre<i to in another place.* 

B. Mediastinal tumor pressing on either the pulmonary artery or 
aorta, and an aneurismal sac of the aorta bearing against the pul- 
monary artery, may give rise to systolic blowing murmur. 

c. Pericardial exudation- matter embracing the great vessels 
tightly at their roots, and constituting another variety of pressure, 
may engender systolic murmur in the aorta or pulmonary artery, 
or both. So, too, accumulation of fluid in the pericardial sac 
pressing on the great vessels may, according to Martin-Solon, 
exercise a like effect. 

D. Certain enlargements of the abdominal organs, pushing the 
heart upwards, in some instances appear to engender systolic mur- 
mur in the great vessels. But no such result necessarily follows; 
and in certain reported instances of this alleged mechanism, the 
question is encumbered with the possible iaflueuce of spantemia. 

m. AirOKALOOS KrTBA-C*BIllAC HXTEDa FBODOCBD BY TSI HJtART'H AtTTJOt, 

244. The action of the heart sometimes produces rhonchal sonods 
in the adjacent lung — cavernous, and coarsely or finely bubbling. 
The rhythm of the rbonchi, and their persistence during auspen- 
aion of the breath, disclose their mechanism. 

245. A double rasping friction-sound, so loud as to be audible at 
two inches distance from the chest, existed in Br. Swell's remark- 
able case of enlarged granular liver, where the pericardium and 
TAlvea were perfectly natural [87]. 
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IT. — RB8PIBAT0BT 80UHDB AS AFDIBLB UK THB CABDIAO RBOIOH. 

246. In the natural state the respiration is clearly audible over 
the entire cardiac region, though somewhat enfeebled below its 
centre. Enlargement of the heart widens the superficial extent of 
this feebleness ; pericardial effusion does so also. Now, in propor- 
tion to the percussion-dulness produced, liquid accumulation enfee- 
bles the respiration-sounds much more than solid heart-enlargement 
— to so sensible an amount, indeed, that the excess is clinically 
useful as an aid in distinguishing these two states of disease under 
difScult circumstances. The difference in solid and fluid conduc- 
tion explains the clinical fact 

Pericardial adhesions, especially if attended with close union of 
the pericardium to the ribs, ana agglutination of the adjoining 
pleural surfaces, will maintain the natural amount of audible respi- 
ration in the pericardial region, through the course of a subsequent 
attack of pericarditis with liquid effusion. Under these circum- 
stances, persistence of respiration in front of the heart would, as I 
have elsewhere suggested, take rank as a sign of pericardial adhe- 
sions} 

T. — TOOAL RBBOirAHCB DT THB CABDIAO BBSIOH. 

247. In the state of health, vocal resonance is weak, it may be 
actually null, in the praecordial region. In some cases of pericar- 
dial e£nision, the resonance is not only morbidly loud on the con- 
fines of the liquid, but acquires an sdgophonic quality. . In the 
only instance in which I have actually observed this, the state of 
the lung adjoining the distended sac accounted for the increase of 
resonance — the fluid simply gave this an sdgophonio quality and 
pro tanto raised the pitch.' 

1 Clin. Lect. <« Lancet,** loo. oil., p. 144, 1849. 

' Harle/y Consumption Hospital, Males, toL i. p. 76. 
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§ n.— GREAT ARTERIES. 



8ECTI0N I.— 1N8PECTI0K. 



■ T^MS. Thk outline and movements of the large arterial tranK 

~ltnb1e to the eye in the state of perfect health. In very ema- 
I persons the pulsation of the aorta ia the epigastriam may 
k-f'^e-Men, however; and, if the arch of that vessel lies unuaually 
high, and the individual be thin, alight impulsive motion may m 
visible above the sterna! notch. The carotid pulaes can scarcely 
be seen, if the neck be tolerably well provided with soft parts: the 
aame statement applies to the smaller arteries. No visibly expan- 
sile character can be detected in any of these motions. 

249. With these exceptions, notable visibleness of arterial pulsa- 
tion, especially with onward locomotion of the artery, is an unna- 
tural condition, depending on (a) general or local excitement of the 
circulation; [b) special disease of the heart; or (c) disease of the 
visible vessel itself. 

250. (a.) General excitement of the circulation, it is well known, 
produces visible throbbing action in the innominate artery and 
carotids, which passes away with that e.'tcitcment. The vessels, 
however, simply pulsate, and undergo no onward locomotion. 
Visible pulsation of the epigastric aorta may be similarly induced. 
The arteries leading to an inSamed part often beat visibly. 

251. (t.) Aortic regurgitant disease, as iirst shown by Dr. Com- 
gan, renders the pulsation of the superBcial vessels visible: the 
vessel moves forward too, in the direction of its axis— vermioularly, 
if the outline chance to be tortuous. The radial arteries at tbs 
wrist, the temporals, and the posterior tibials behind the malleoli 
are the usual seats of the appearance; but in highly marked cases 
the carotid, brachial, axillary, femoral, and external iliac arteries 
distinctly present it. 

To what extent may this sign be trusted to, as evidence of aortic 
regurgitation? In the first place, no case of that disease, well 
detined in all its other clinical characters, has ever fallen under my 
notice in which visiblenesa of the super^cial pulses was not mors 
or less obviously present. But I have known murmur, basic and 
diastolic (and obviously from its concomitants not seated in the 
pnltaonary artery), where the radials were not visibly pulsatile, 
though the patient was thin.' Such cases are very rare; but they 

■ 8. Dniin, V. 0. H., Famalw, toL zri. p. 396. i 
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oMatnly do constitute exceptions to tbe rule. In the second place 
I have never observed hi'jhty marked and extensive visible pulsation 
withont aortic regurgitant disease. Hope thought that where there 
waa mitml regurgitation or contraction to any amount, aortic regur- 
gitation failed to render the pulse visible. This seems somewhat 
theoretical, and is positively opposed to what I have seen.' But in 
the third place, in aged persons of thin frame, whose vessels are 
oalciBed and tortuous, a slight degree of the phenomenon may cer- 
iMQly be noticed in the smaller arteries, independently of any affec- 
tion of the aortic valves; and if the left ventricle be nypertrophous 
in Buch persona, the amount of visiblenesa will be materially greater; 
but still, as far as I have seen, will fail to affect the larger trunks, 
I have very rarely' known simple or dilated hypertrophy alone 
produce this sign in persons under the age of forty, whose limbs 
were even moderately well covered with flesh. If this qualification 
regarding age be borne in mind, exceptional cases will, I think, be 
funnd to be singularly few. In the fourth place I have occasionally 
seen cases of marked emphysema, unattended with the least clinical 
evidence of aortic disease, where the majority of the superficial 
arteries, even the femorala, pulsated visibly,' In the fifth place, in 
a case which presented all the clinical requirements for the diagno- 
sis of coarctation of the arch of the aorta, the diastolic heart-sound 
being healthy, several of the superficial arteries were visibly loco- 
motive.* 

252, In all these exceptional cases the symmetry of the pheno- 
menoD has appeared to me to be less perfect than when dependent 
OB sortie regurgitant disease. 

268. (c) The impulse of arteries locally diseased is much better 
studied by the touuh than by the sight. 

8BCTI0N U.— APPLICATION OP THE HAND. 
^. — IS BMAUCn. 

254. The systole of the ventricles conveys to the entire extent 
of the arterial system an undulatory and somewhat expansile mo- 
Uon, easily felt in vessels, of a certain size, lying within reach of 
the fingers, and known as the arterial pulse or diastole. Each arte- 
rial diastole is followed by a contraction or systole. In vessels close 
to the heart the arterial diastole is perfectly synchronous with the 
ventricular systole, but falls more and more behind it, in point of 
time, the further the artery from the central organ. With this 

' DinihRm (IT. C. H,, HsIm, toI. tI. pp. 69—78) had mtrked mitrnl reforgitt- 
Uoo KoA aanitrtction uaocialed with aortic regargitstlon, fet bia radial, brachial, 
pMtaHor tibial and femoral pnlaationa were well risible. 

' Bmm, n. C. H., Kcmalea, rol. i. p, 98- ^Ullt 40— rUible polBM, hypertro- 
phy of loll heart, without diastolic baaia niDniiur. 

• Slaler, U, C. U., Ualos, vol. lii. p. "9 ; neither aorlio regargiUtiou nor bjpft- 
tNphooa heart, nlatU 44. 

* Qnaiwe, U. C. U., tUlei^ toI. xIt. p. 38. 
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qualification, the syDcIironism of the pulse and ventricular systole 
is perfect in health; the altered rhythm of the latter, produced by 
changes of posture, and all other physiological causes, is impressed 
on the former. Id iliseaaes of the heart, various perversions of this 
Bynchrooism occur, and have been already described [172]. The 
systole of tbe arteries, syDchrooous with the heart's diastole, is oor- 
mally pulseless. 

265. Tbe characters of the pulse which may have diagnostic sig- 
nification in cardiac diseases are as foUowe: the diastole may be 
quick or slow; short or prolonged; soft or hard; loose or tense; 
empty or full; small or large; equal or unequal in force, and other 
characters, in successive beats; and the rhythm may vary in tbe 
di&erent forms elsewhere noted [172]. The stroke may be vibra- 
tory, jerking, undulatory, bounding, or reduplicate (bisferiens), the 
eystole being then pulsatile; these terms are in themselves suffi- 
ciently explanatory of the states to which they refer. 

256. The pulsation of the thoracic aorta can be felt only in one 
spot in health — above the sternal notch. If the finger be preaaetl 
downwards iu that nosttion, the patient's head being at the same 
time bent forwards, slight impulse is, in the majority of cases, de- 
tected: whore the arch lies high, there will, of course, be very dis- 
tinct movement — sufficiently marked, indeed, to suggest the notion 
of possible dilatation of the vessel. True aortic impulse is felt 
directly in the middle line; impulse inclined to the right side ori- 
ginates in the innominate artery. The pulsations of the abdominal 
aorta may be felt, if pressure, proportional to the thickness of the 
parietes and intervening viscera, be made with the hand or stetho- 
scope. The movement is simply one of elevation, without expan- 
sile action, of variable force. Except in very thin persons, it ia 
impossible to feel the beat of the vessel laterally. 



267. In the various forms of dilatation of the arteries, the dilated 
portion pulsatoa with undue force, unless it be more or less com- 
pletely filled with solidifietl fibrin. The character of the move- 
ment becomes hammering — its force sufficient in some cases to shake 
the entire trunk and limbs. Besides, the diseased vessel becomes, 
ander certain circumstances, the seat of a double impulse with each 
contraction of the left ventricle; the arterial systole conveys to the 
hand an appreciable shock. The diastolic pulsation is expansile, 
as well as heaving, in character; but the distinction of tbe former 
quality of iropuL^ is not always practically easy. Now, in the case 
of the thoracic aorta, there is no artifice oy wnich obecure expaa- 
Bioo may be rendered distinct to the touch: in that of tbe aodo- 
ininal portion of the vessel, the hands may be sometimes slipped 
deeply on either side of the vessel, and a double sideward impulsion 
BOmetimes detected, which escapes discovery when the examinatioa 
ia m&dd in front only. Still, it must be confesBed, the pulsation of 
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the healthy aorta, when pushed forwards by an enlarged vertebra 
or tumor, cannot always be distinguished by this plan from that of 
enlargement of the vessel itself. 

258. Arterial thrill. — Arterial pulsation is in various forms of 
disease accompanied with thrill, occasionally more intense than that 
of valvular origin. Simple peripheric dilatation of a vessel, espe- 
cially if it be roughlv calcified, is a more efficient cause, than sac- 
ealating aneurism, oi this phenomenon ; and a spansemic state of 
the blood contributes greatly to intensify it, when other conditions 
are favorable. Thrill may, in such a combination of circumstances, 
be felt two or three inches beyond the limits of the dilated vessel. 
Certain morbid states of the blood, especially spansemia, will suffice, 
independently of any textural disease, to produce arterial thrill, 
which, though slighter in amount, is generally more diffused than 
that of organic origin. 

Thrill may sometimes be produced by pressure on a vessel be- 
yond, or on the distal side of, the point pressed on — being imper- 
oeptible at the spot which is actually impressed by the finger.' 

269. The mode of examining the arterial diastole, as of the car- 
diac systole, by the application of a finger or fingers, is that which 
has prevailed in all countries ever since the pulse was first examined. 
The difficulty of comparing observations on strength has, however, 
from time to time led to the invention of instruments designed to 
express, by metrical notation, the varying force of impulse. The 
sphygmometer of M. H^rissant, invented in 1834, was ingenious 
enough; — but, as I found in using it, error is as likely to arise from 
the varying manner of applying the instrument (a membrane gives 
support to a column of mercury in a graduated tube), as from 
the varying manners of applying the finger in the ordinary way. 
Whether the sphygmoscope, or cardioscope, recently introduced by 
Dr. Alison, be less likely to deceive, remains to be seen. 

SECTION lU.— PERCUSSION. 

A. — 19 HEALTH. 

260. In the natural state, the thoracic aorta has no appreciable 
influence on the percussion-sound of the surface, beneath which it 
lies. Even when the arch lies high, the resonance at the sternal 
notch can scarce be said, practically speaking, to be affected. ' 

B. — nr DI8BA8B. 

261. But when the vessel is notably dilated, dulness under per- 
cussion of course occurs, proportional in extent and intensity to the 
amount of enlargement — modified in some degree by the fluid or 

' AUeo, U. C. H., Males, toI. xi. p. 332. The finger laid on the radial feels no 
thrfU ; bnt, pressure being made bj one finger, another, applied to the vessel fur- 
ther from the heart, is distinctlj affected bj thrill. 
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Bolid Blate of the contents of the dilated spot, and, to a seriong 
degree, by the vicioity of the enlargement to the aurface, and the 
condition of the intervening textures. 

The dnlness of a thoracic sacculated aneurism is not coextensive 
with its dimensions. From its more or less globular form, a limited 
portion only of the sac reaches the chest-walk, and the observer 
cannot safely percuss with auEBcieut force to detect its deeply-seated 
parts. Hence, practically, an intra- thoracic, and even an abdomi* 
nal, aneurismal sac, is always larger than the results of percussion ' 
would indicate. In noo-saocular dilatation of the aorta, percussion i 
is, for obvious reasons, a Rurer guide to the size of the enlargement. 

The resistance of a sac filled with fibrin is highly marketi; and 
the deficiency of elasticity so peculiar as to help in distinguishing 
the dulness under percussion from that of other states; as, for in- 
stance, tuberculization of adjoining lung. The line of union of 
Bimply condensed lung and a saccular dilatation is, however, with 
much difficulty to be drawn, even with the help of this peculiarity, 

It is difficult to fix the smallest amount of dilatation of the arob 
of the aorta that can be clinically demonstrated. Much will de- 
pend on the pains taken in the investigation ; much on the thinness 
of the chest-wall and the healthiness of other parts; but much 
more on the precise site of the dilatation. In a case where the 
dilatation increased the width of the vessel, when cut open, by two 
inches, and hence increased the diameter of the unopened vessel by , 
only about two thirds of an inch, the fact of its existence, suspected , 
from thrill and undue impulse, was proved by percussion. But 
here the right angle of the arch, the point where the vessel neara 
the surfuce most closely, was aftected. So small an amount of dila- ' 
tation could not have been cleteotetl in any other part of the arch,' 
Physical evidence will always be difficult to obtain, where a small 
sac is situated at the posterior surface of the vessel ; but by careful 
percussion in the course of the arch, a sac as large as a good-sized ! 
walnut may be discovered, if it lie anywhere between the second I 
right interspace and the lell border of the sternum, and there be ] 
no special and unusual source of difficulty in the way, 

6KCTI0N [V.— AUSCDLTATION. 



262. Arterial mninda. — Two sounds, synchronizing with the syd- 1 
tole and diastole of the heart, are, in the state of health, clearly 
audible in the course of the pulmonary artery and arch of the 'I 
aorta: gradually weakening in force in the thoracic division of the i 
latter vessel, they are with difficulty caught in the lumbar region, ] 
bat by depressing the abdomen with the stethoscope, may readily < 

■ H. Oord«ller, D. C. H., UiIm, vol. Hi. p. 331, %oA Coiunm[itioii Iloepitml, vol. 
1. p. Gtl : tba patltDt wu exttsmcly Uiin, too ; ui Bcoidmttal ktd of no mean lm> 
pWUuio«> 
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t lieard in front. In some persons, however, a single sound, 
syiicbronoas with the systole of the heart and diastole of the vessel, 
can alone be detected below the chest. 

Id the carotid aod subclavian arteries almost always, in the axil- 
lary and femoral in a fair proportion of cases, the sound continues 
doable; in vessels more remote from the heart, a single sound 
only, synchronous with the arterial diastole, can be heard. The 
more active the circuiation, the larger the vessel, the thicker its 
▼alls, provided their elaaticily be not impaired, the more marked 
u the sound perceived on auscultation. It is not unusual to 6nd 
a single, very rarely a double, sound even in the brachial and radial 
arteries, where these conditions are favorable. 

263. Id the vicinity of the heart, the arterial sounds closely re- 
semble the cardiac, in quality, pitch, and proportional duration ; at 
a short distance from the heart, both become equalized in length 
and loudness; sometimes in the carotids the second is the longer 
and louder of the two. At any distance from the heart the sound 
loses tone completely. 

If the vessels are full, and the blood of natural composition, the 
arterial sound is duller, but more prolonged, than when the mass 
of blood is small, and its quality thin. The arterial sounds are 
louder in females, children, and thin persons, than in males, adults, 
and stout people. Their intensity is increased by slight pressure; 
a blowing murmur takes their place, in a large proportion of per- 
sons, under strong pressure.' 

2Qi. The arterial sounds heard in the vicinity of the heart arc, 
doubtless, in great part transmitted from that organ ; as the second 
can rarely be heard at any distance from the heart, the inference 
iodeed arises that it is solely a transmission sound, and that the 

S stole of the arteries, at least of the minor ones, is noiseless. But 
at the impulsion and friction of the blood against the vessels, and 
vibratioDS of their walls, during their diastole, with the current- 
like motion given to their column of blood by the form of the 
vessels, generates sound, cannot be doubted ; it is not conceivable 
that sound, audible in the popliteal or radial artery, is the mere 
result of conduction from the heart. Besides, it is not very un- 
common to find the Grst sound in the carotid artery, ollener in the 
right than the left, stronger than at the aortic orifice. 



265. The natural amount of arterial sound is capable of ii 
or diminution both in the aorta and pulmonary artery. 

But the only modification of clinical significance, falling under 
this head, is reinforcement of the second sound in the pulmouary 

' Bat it is nn error to nnppose that toy amoant of presiare will prodnos mar- 
mutt In all iwraoni uod in all vesBula : the contrar; may be boarljr TnriBod at Iha 
1>«il«t<l«. T1>0 suiall«r Ihe arter/ the more eariljr If momnr gotierfttnd. 
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artery — a state connected by Skoda directly with bypertropy or 
exoesitive systolic action of the vessel itselT, indirectly with mitral 
constriction and regurgitation, and with hypertrophy of the right 
ventricle [211], 

266. Arterial munnura. — The arteries, like the heart, become the 
seat of murmurs, either from organic change or iadepcadenUy of 
this. They may be arranged as follows: — 

1. Organic. 

f frtl TTjpmii- J From altered compoaition. 

2. Inorgiuiic. J ' ' nainiic. | ^^^^^ coagulation or dcposidon. 

' (6) Djnamio. 

267. Organic murmur in the intrathoracic arteries varies in in- 
tensity from a scarcely perceptible sound to one audible even at a 
Blight distance from the surface ; is limited to a small portion, or, 
more rarely, extends over a considerable tract, of the vessel ; pre- 
sents all the varieties of quality noted in cardiac murmurs; varied 
iu pitch from that of the word awe whispered in Inspiration, to a 
high whistling note; is of distinctly interniittent rfaythm, singia, 
either systolic or diastolic, or double ; and either short and abrupt, 
or prolonged and slow, 

263. The organic conditions of arterial murmur are referable to 
(1) change of Form of the vessel; (2) to a motlified condition of 
its internal surface; (3) to both these states combined; and (4) to 
communication between an artery and some portion of the venoua 
system. 

269. (1.) Peripheric dilatation, or simple lateral sacculation of 
an artery, Especially if abrupt and well-marked, by altering the 
direction of the blood-current, generates murmur, even if the in- 
ternal surface be perfectly smooth. Narrowing of a vessel produces 
a similar effect, by increasing the friction of the blood against the 
walls at the constricted point.' Murmur of both these kinds is 
always synchronous with the pulae, and not rough, unless the blood 
bespanromic, and the inner walla deficient in smoothness. 

270. (2.) Mere atheroma, unless accumulated in unusually large 
quantity, does not produce murmur; infiltration with induration- 
maller, by puckering the inner surface irregularly, roughens the 
sound; erosions of the lining membrane do so more eSectually; 
and calcification of the vessel, if it cause irregular elevations of that 
membrane, is still more efficient. Murmur is also produced by 
particles of exudation-inatter studding the surface of an artery re- 
oenlly inllamed. This variety of murmur is always synchronous 
with the pulse. 

271. (3.) In the varieties of aneurism with diseased coats, form 
and surface are changed so as to produce murmur, which may be 

■ Dr. Carrig&n, hoir«Tsr, ki^sr irith giwat lng«Duil7, that It is not %t Ih* eon- 
ftrioleil point of B Tesael, bat within Ilia araa iiialincd by llie Iuinh) >s11h tMjrond, 
that mariunr U prodacod : Bud th« (act luantloDed abora ('JA^J concemtng iLrill 
.twjiMiil iIm polut uf iiuui>rMa)uu of a tmhoI wodM luiipiirt Uu *!•«. 
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■jTBtolic, diastolic, or both, and attended or not with sound also. 
The conditiona regulating the time and accompanimetits of this 
murmur will be described under the head of Aneurism of the arch 
of the Aorta. 

27*2, (4.) Intrathoracic varicose aneurism, in all ita forms, is 
attended with murmur aynchronou* with the arterial diastole, some- 
times prolonged through its systole. 

2Td. A certain amount of force in the heart's action is essential 
to the generation of arterial murmur; increase of that force will 
convert a soft into a harah quality instantaneously; again, a well- 
marked murmur will sometimes disappear under the iuQnence of 
alight faintneas, falling far short of actual syncope. 

274. Murmurs heard in the thoracic aorta, single or double, are 
often merely conducted from the heart. But if a murmur, audible 
st any part of the arch, be of notably diflerent pitch, of greater 
intensity, and of harsher quality than a synchronous murmur at 
the aorUc base, it may be inferred that a cause of reinforcement 
exists in the vessel itself. The only source of fallacy would be the 
chance coexistence of badly conducting materials over the base of 
the heart, and of excessively good ones over the arch of the aorla. 
The characters of an arterial murmur will sometimes guide the 
observer partially to a knowledge of its anatomical cause; but the 
actual determination of this will mainly turn on the state of other 
physical signs [167]. 

275. Inorganic murmurs, (a.) Rttmic. — (1.) FTOm altered compOii- 
Hon. — Inorganic arterial murmur of this description is commonly 
softly blowing, if the vessel be ausculted without pressure. If 
pressure be used, it rises in pitch, and becomes sharply whiffing or 
whipping, resembling the sound produced by a quick stroke of a 
riding-whip through the air. As a rule it is intermittent, single, 
oever nontmuous, synchronous with the diastole, and never solely 
with the systole of the vessel, and affects the arterial system exten- 
sively, instead of being purely local, as the organic variety. 

In rare instances, this variety of murmur is distinctly double in 
reaaels lying within the ready influence of pressure; I have known 
it so in the femoral artery, for instance — here the portion corre- 
qxmding to the systole of the vessel may exceed the diastolic in 
length.' 

The clinical conditions of this form of inorganic arterial mur- 
mur are certain of those of cardiac murmur of the blood-class, 
especially spumemia. It is said that plethora produces it — a state* 
ment I have been unable to verify clinically. But of this more 
by-and-by. 

276. Midway between the organic and inorganic varieties stands 
the murmur of an artery, healthy in itself, but pressed upon by an 
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adjacent tumor. • Arterial murmur of this mechanism is commonly 
synchronous with the pulse, that is, diastolic in rhythm, in regard 
of the vessel. But, just as may sometimes be observed in arterial 
murmur artificially produced by stethoscopic pressure [268], so, in 
the case of tumor-pressure, the murmur may be double, synchro- 
nizing both with systole and diastole; and this in the case of a 
vessel beyond the reach of influence by the stethoscope. I have 
substantiated the &ct, for instance, in the abdominal aorta, when 
ausculted in the lumbar groove;^ its importance in regard of the 
diagnosis of aneurism is obvious. 

277. (2.) From coagulaiion or depoaituin. — Slight roughnesses on 
the inner surface of an artery, probably insufficient in themselves 
to produce such efifect, lead indirectly to the generation of murmurs 
by causing local deposition of fibrin. 

Coagulation occurring on a large scale must directly generate 
murmur. I believe that I have heard murmur of this mechanism, 
extending outwards on both sides of the sternum, and apparently 
following the course of the pulmonary artery, in a case where liie 
was brought to a rapid close by coagulation within that vesseL 

278. (i.) Dynamic murmurs. — That dynamic influence on the 
part of the arterial walls plays an important part in certain dias 
tolic (that is, systolic as concerns the vessel's rhythm) aneurismal 
murmurs, cannot be doubted: the reaction of the sac on the dis- 
tending current, sent on by the heart's systole, is sufficient to dis- 
turb the flow so as to produce murmur. 

It is possible, too, tnat some such influence may be at work in 
the cases of double inorganic arterial murmur a moment since 
referred to. 

■ GoBliog, U. C. H., Females, toI. t. p. 130. 
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§ m.— VENOUS SYSTEM. 

SECTION L— INSPECTION. 

279. It is not intended here to refer to the signs of Ipcal diseases 
of the veins, such as varix or phlebitis. Now, such local changes 
being excluded, it follows that considerable distension of any par- 
ticular portion of the venous system indicates the existence of ob- 
stniction in the connected main trunk, or in the right side of the 
heart itself. 

280. The internal and external jugular veins are the veins most 
frequently found enlarged — the right more commonly than the left, 
when one side only is affected. This obstructive distension, uni- 
form or varicose, even if increasing the size of the external jugular 
almost to that of the little finger, is unattended either with change 
in the integuments, hardness or cordiness of the vein, or tenderness 
under pressure. The common cardiac cause of this condition is 
tricuspid regurgitation; a more rare one, simple dilatation of the 
right cavities of the heart: beyond the heart it depends on pressure 
on the superior cava, or innominate veins by intra-thoracic tumor 
or aneurism. So that in the one case it comes of too free, in the 
other of obstructed, communication between tbe cervical veins and 
the right auricle. Another infinitely rare cause of the phenomenon 
is aneurismal varix within the thorax. 

Excess of enlargement on one side cannot be trusted to as signi- 
ficant of local pressure, instead of cardiac disease, as the cause of 
enlargement Dilatation of the heart and tricuspid regurgitation 
may be attended with excess of enlargement of the left, as well as 
of the right, external jugular; such excess is indeed common on 
the right side, rare on the left.* 

Jugular distension is very sensibly affected by the patient's pos- 
ture: the nearer the head and neck are placed on the level of the 
heart, the greater the fulness — insomuch that a greatly widened 
vessel in tbe ordinary recumbent position may, in the sitting atti- 
tude, cease to be of sufficient size to attract attention. As the 
patient turns from side to side, something of the same kind may 
occasionally be witnessed: thus, in a case where in dorsal decum- 
bency the left external jugular was notably the fuller of the two^ 

I Conoh, U. C. H., Females, toI. tU. p. 344. 
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reecKiI of the trieaapid TalTe,"^ whidi repels the blood aboat to de- 
aeend into the ventride with aadi fixoe that its impalae b propa- 
aated back to the jagohkr tobsl Maaj peraoas maiatain that 
jagalar palaatioa 00I7 oocars where tl^ trieospid orifice is too 
moch dilated to admit of dosare bj its ralre^ whmoe ensaes regnr- 
gitatioo into the Teios daring the Tentricalar srstole. Dr. Parkes 
teaches that, in addition to tricaspid insofficieocj, raptare of the 
▼aires at the jnnction of the internal jagalar and sabdarian reins 
is a necessa^ condition of the phenomenon. 

I know 01 no (acts positirdy showing the neeessitj of sach rap- 
tore of ralres; the ressels may be sofficientlj distended to render 
thdr valves incompetent, which is all that is reqaired.' The valves, 
too, may be congenitally absent. Farther observation on these 
points is, however, desirable. Bat, as concerns the tricaspid orifice? 
Unqaestionably jagalar palsation is most freqaently met with in 
cases of tricaspid insoflBciency, thoogh by no means in all of the 
class; while, as I have decidedly observed it, where the valve was 
not demonstrably incompetent, in cases of dilated and hypertrophoas 
right ventricle, I cannot refose to admit that this latter condition 
alone may prodace iu* I believe, too, slight palsation may occar 

I Cimoh, n. C. H., FenulM, toL tU. p. 345. 

' Hiof. Deohiini, U. C. H., Feb. 1851, Males, toI. ri. pp. 69, T7. Here noUble 
pabAtloD, both of the JngnUr and innominate Teint, had existed during life ; the 
valve wa« ascertained to be perfSeot, bnt enlargement of the calibre of the veinB 
hud obTlonil/ rendered it incompetent. 

* It is too ooDstantl/ assomed br obserrers, that where the trieospid ralTO is 
fnsoflnlent to close the orifice at death, it has been so daring life also. What 
proof haf e we that an InetinotlTe constriction of the orifice does not, ozotpt in 
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re palpitation, disappearing with the cessation of the 6t. If 
the ventricle be hypertrophous, and the valve inguFBcieDt, the pulsa- 
tioD reaches its maximum. It is to be remembered, too, that respi- 
ratioD affects jugular pulsation, emptyiog the vein in inspiration, 
distending it in expiration. The parts played severally by respira- 
tion &nd cardiac action, may be dintinguisbed by causing the patient 
to suspend bis breath for a moment.' 

Extreme jugular pulsation may exist without the least visible 
throbbing of any other vein. 

282. The right mammary veins may be knotty and pulsatile; I 
have seen this in cases of insuQiciency of the tricuspid valve, and 
of intra thoracic tumor. 

283. But veins, much more distant fVom the heart than these — 
the veins, for instance, of the dorsa of the hands and feet — may be 
the seat of pulsations either of cardiac or of respiratory rhythm, 
or of both combined. Dr. Jenner has very kindly favorM me 
with the particulars of three cases illustrating these various 
rhythms. When the rhythm is cardiac, pressure on one of the 
pmsatory veins on the back of the hand increases the strength 
and distinctness of the pulsations (which equal in number those of 
the radial pulse) to the distal side of the point pressed on, annuls 
them to its proximal side; the respiratory movements exercise no 
influence on the pulsations. When the rhythm is respiratory, the 
vein collapses in inspiration rapidly, swells in expiration slowly; 
and, when pressed on, its pulsation ceases to the distal, increases to 
the proximal, side of the point pressed on. One of Dr. Jonner's 
cases exhibits the coexistence of the two sorts of pulsation (respi- 
ratory — and cardiac, by vis d tergo through the capillaries, probably) 
in an infant aged eighteen months, cutoff with pneumonia secondary 
to tubercles. The reason why respiration and cardiac action should 
exercise this influence on distant veins in some cases of disturbed 
thoracic action, and not in others, seemingly similar, is yet to be 
discovered. 

284. In ail cases of apparently intrinsic venous pulsation, the 
possible influence of contiguous arteries must be borne in mind. 



SECTION n.— APPLICATION OF THB HAND. 

285. Thickening of the walls of the jugular veins sometimes 
arises in cases of tricuspid regurgitation of long standing. If in 
such a case those vessels pulsate, it is very probable their diastole 

•ztr«ni« cues, accommodate the width of the opening lo the capabilities of the 

■ The Jngalsr palsntion sometimea noticed in pneamoQia ma; depend either on 
eardiae indu^noe, or on that of reepiration and the pnUation of the coutlgaoDD 
Alter; combined : the BntterlDg movement of the vein on the affected siite some- 
tlnusi attending pleoritic elTaaion is, at far as 1 bare »eeo, o( the Utter mechaniKm, 
and mty t«lall; diiappear in the erect postnre, thoanh well marlted in decum- 
bM)07 (1. Harrison, U. C. U., VvuialM, vol. ix. pp. i'£i, ^6). 
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will be perceptible to the fingers ; but I do not remember ever to 
have actually observed thia. 

286. Visible pulsation is in some instances attended with soft 
thrill — a minor degree of the arterial phenomenon of the same name. 
The most marken example is furnished by that excessively rare 
dieeased state, aneurism of the aroh communicating with the vena 



BECTIOH ni— AUBCULTATION. 

287. It was long believed that the blood-current in the veins is, 
in the normal state, non-soniferous. Observations have, however, 
gradually accumulated of late years showing conclusively that in 
a large proportion of persona possessing all the attributes of the 
ruddiest health, venous murmur may be detected — occasionally 
even in veins where no pressure with the stethoscope could inter- 
fere with the flow of blood within the vessels examined. In order 
to avoid needless repetition, I defer to a future paragraph an epi- 
tome of facts bearing on this part of the subject [294], 

28S. Characters of venous murmuT. — Murmur, occurring in the 
veins, possesses one invariable character, that of continuouaness, 
uniform or remittent. 

289, In point of quality, venous murmurs are referable to four 
types: the blowing, the whistling, the humming, and the modnlated. 
Tne blowing varieties may be as soU as the respiration-sounds in 
health, sharply blowing, loudly blowing, as the sound heard on 
applying a shell to the car, or actually roaring. Or, the murmur 
may be cooing or whistling. To the humming typo belong various 
murmurs resembling more or less closely the noise of a humming- 
top, the buzzing of s Ry, the singing of a tea-kettle, &c. Lastly, 
venous murmurs are sometimes distinctly modulated, consisting of 
B series of separate tones, capable of musical notation, recurring 
Ht tolerably regular intervals, and accompanied by a low hum, 
which gives the continuous character to the whole. 

Inclining rather to softness than roughness, and of moderate in- 
tensity, inaudible unless the ear or stelho8coj)e be applied directly 
to the surface, generally of low pitch, as the whispered word who 
(when modulated, of course, thia is variable), venous mormur is 
liable to change in intensity and quality from one moment to ano- 
ther, This change occouonally occurs from some intrinsic untrace- 
able agency; more frequently n-om some one of the following causes. 
Acceleration of the circulation intensifies venous murmur; and as 
inspiration favors the rapid flow of blood in the veins adjoining the 
thorax, in these veins, at least, that act ought to, and does actually, 
increase the loudness of an existing murmur. But, on tbe other 
band, suspension of the breath at first exercises even more mark- 
( ediy the same effect; the sharp collision of the blood disks inter at, 
L- tod against the walls in the struggle to move onwards, and the in- 
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creased vibration of the walls themselves, probably explains this. 
If the breath be held for any time, the murmur disappears. Any 
posture which stretches moderately the vein under examination, 
intensifies its murmur: if the part examined be a muscular one — 
the thigh, for example — there is a source of fallacy in the rumbling 
sound of muscular contraction, which must be guarded against by 
auscultation in a perfectly relaxed condition of the muscles. In 
the neck, murmur is stronger in the erect than in the lying posture; 
doubtless from the greater rapidity of flow in the former attitude. 
Venous murmur attains its maximum under a certain amount of 
pressure, ascertainable in each instance only by actual experiment. 
Less or more pressure weakens and finally obliterates all audible 
sound. Sex exercises no influence on the intensity of venous mur- 
mur, nor, directly, on its frequency. No doubt, it is greatly more 
commonly observed clinically in females than in males; but this 
depends simplv on the disproportionate frequency of its physical 
conditions in the two sexes. No evidence has ever been adduced 
showing that a given state, which fails to generate murmur in a 
male, will succeed in the case of a female. 

290. The veins in which murmur occurs, may, as far as I have 
observed, be arranged as follows in order of frequency. The ex- 
ternal and internal jugulars, on both sides, or on one side only, in 
the latter case most frequently the right; the subclavian veins; the 
femoral (I have never failed to find it in these vessels when well 
developed in the neck, and it may be caught in them sometimes 
when inaudible in the jugulars); the axillary, the superior cava and 
innominate veins;' the veins of the bend of the elbow; certain ab- 
dominal veins;' the pulmonary veins; and the superior longitudinal 
sinus, especially at its termination in the torcular Herophili.^ 

291. Invariably continuous and never intermittent in rhythm, 
murmur in a vein may be simply continuous, that is, of equable 
force constantly; or it may be remittently continuous, undergoing 
reinforcement and weakening at regular intervals. The type is 
humming when the rhythm is thus remittent. Two causes of this 
remittent character have been suggested; the pulsations of an ad- 
joining artery against the soniferous vessel, which are supposed to 
give, at regular intervals, a momentary impetus to the current in 
the interior of the vein; and the coexistence of ordinary intermit- 
tent blowing murmur in the accompanying artery. The majority 
of instances are fairly explicable on one or other oi these principles; 

> M. Clarke, U. C. H., Females, vol. !▼. p. 261, Oct. 1848. '< Lancet," March 31, 
1849. 

* Sob. Roberts, U. C. H., Females, vol. ▼. pp. 218-220, Oct. 1850. ContiDUoas 
loud ''roaring** ham, ootlpled with arterial intermittent marmar, of maximam 
strength a little above and to the left of the nmbilicus, but andible even to the 
right of the middle line. Here, too, appear oases of continaoos hum, audible on 
deep pressure at the right edge of iome enlarged spleens. 

' Davis, U. C. H., Females, vol. iv. p. 138. In this case a continuous remittent 
murmur was also audible at both sides of the mid-dorsal spine. 
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some, which are not so, may, it would appear, be explained by in- 
trinsic inequality of force of current in the veins — an inequality 
which, we know, positively exists in cases of venous pulae. 

292. Venous murmur may be accompanied or not with arterial 
or cardiac murmur, the latter basic in seat and systolic in time. 

293. But do the murmurs, just described under the name of 
venous, really deserve the title? The history of opinion on the 
point is exceedingly curious. Long after the ingenious and logical 
inquiry of Dr. Ogier Ward had demonstrated the venous site of the 
cervical "humming-top" murmur to the satisfaction of observers io 
this country, M. Bouillaud, and French writers generally, persisted 
in localizing it in the carotid arteries. Sltodo, treating of it in 18-12 
in his section on arterial murmurs, likewise placed it in the carotid, 
and actually ridiculed the idea of venous origin.' And now that 
be has adopted the correct view, his countryman, Kiwisch, experi- 
mentalizes and writes to prove that the veins are never the seat of 
murmur, the carotids being the real site of the cervical hum in a 
chlorotic woman. Kiwisch 's argument, however, seems to me simply 
to present one more iUustralion of the unfortunate facility witn 
which, in matters medical, plausible ingenuity may succeed in the 
effort to make "the worse appear the better reason." The follow- 
ing, among other facts, appear, in truth, conclusive as to the venous 
origin of these murmurs. 

1. The gentlest pressure on the external jugular above the point 
on which the stethoecope rests, instantaneously silences the ham 
beneath — an amount of pressure so slight as to be incapable of 
exercising the least influence on the neighboring artery. 2. Con- 
tinuous hum and either arterial sound or arterial intermittent 
blowing murmur may in some cases be beard at one and the same 
moment separately ; I have repeatedly noticed this in the femoral 
artery and vein. 8. Continuous hum can be heard where there is 
no artery to furnish murmur — as, for instance, along the longitu- 
dinid sinus and at the torcnlar Herophili. 4. The erect poalore 
increases, the lying posture lessens, continuous marmur in the 
neck; the precise converse effects are observed below ihe groin; 
this is only intelligible by the changes in the venous current pro- 
duced by altered postures — altered postures which exercise no ap- 
Sreciable influence on arterial action. 5. Continuous murmurs of 
iETerent quality and different pitch can occasionally be heard over 
the external and internal jugulars; there is no difference of artery 
in the two situations.* 

294. Various hypotheses suggest themselves in explanation of 
these murmurs, referring them aeverally to altered composition o( 
the blood, diminution of the mass of the blood, change in the 

< Paranutoti, &o., 2t« Aofl. p. 199. 

' Parhap* II it nut ftltogethsr aDworth]r oT aoUrt, «1id, that KlwUoh MIed to jn- . 
ine» oonliiiDoaB nannar in lh« srleri^a Uiil bare, uid anaoaltated undwr variOM 

'« lu laqiD-sIaed auimali. 
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tilood's motion, and change in tbe dynamic and phyBical conditions 
of the vulls of the veins. 

(a.) Venous murmura are so constantly connected clinically with 
chlorosis and other maladies, of which poverty of blood forms an 
element, that their generation in some way or other through that 
condition of blood was generally, and without, it must be cuafessed, 
actual proof, accepted as a fact. Tbe deficiency of red disks in 
ansmia, hydremia, and spaatemia was hold to explain the noisy 
movement of the blood — a notion which received its 6rst contin- 
gent of seemingly precise support from M. Andral, who, attempting 
to establish the exact relationship between the amount of spanasmic 
change and the constancy of veaous murmur, Buds that if the red 
corpuscles fall below HO per 1000, murmur is constant; if they 
range between 80 and 100, pretty frequent; if between 100 and 
116, occaaional; if between 115 and 120, very rare; if they reach 
the average of health, invariably absent. It is argued that tbe 
blood being unnaturally thin, the friction attending its movement 
ia, according to a law of Poisseuille'a, increased to such an amount 
aa to engender sound. 

Bat there are some facts obviously inconsistent with this theory, 
at least as an exclusive one. Thus it is well known that in cases 
of cbloroBis, treated with iron, color returns to the tissues long 
before venous murmur disappears; and, vice vena, Becquerel ana 
Kodier give analyses of the blood of two cblorolic girls, presenting 
well-marked venous hum, with a mean proportion of 125.1 per 
1000 of rod corpuscles — certainly an amount falling within the 
limits of health. It waa long since stated, too, by tbe "London 
Heart Committee," that murmur may be produced in the veins by 
pressure in a state of robust health ; and 1 have heard it in women 
of florid complexion, who certainly wore not al the time of exami- 
nation (and as far as I could ascertain, had never been) »>jmplom- 
aticallij anaemic. 

Gradually observers grew prepared for the announcement, first, 
as I believe, made by Liman, that the venous current is soniferous, 
under the ordinary circumstances of slethoecopic examination, in 
a large proportion of children and adults totally free from appre- 
ciable disease. Many persona have subsequently gone over the same 
ground as Liman, and the following table, contributed by Winterich,' 
fairly represents the general results in heaJOiy individuals. 
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From this table it follows that normal venous murmar, almont 
Constant in early infancy, gradually decreases in frequency with 
advancing years, attaining its minimum of about 40 per 100, in tha 
decennial period 70 to 80. The average frequency of the marmur 
1b slightly greater in females than males. 

But, as far as my own observation goes, these returns do not 
wholly disprove the importance of spana;mia as an element of 
TenouB hum ; for I have never yet succeeded in finding a strongly 
marked murmur of the kind in healthy people. The elements of 
the phenomenon in a minor degree exist in health; but in some 
way or other the clinical conditions of spansemia are connected 
with its highly developed forms. There is a normal and no almor- 
tiuif amount. 

Is it possible that increase in the proportion of white corpuscles, 
a very positive attendant on chlorosis, and, as shown by Remak, 
on repeated hemorrhage, plays a part in generating venous mur- 
mur — such increase probably entailing increase of friction and 
labor in the circulation? It is certain that with disappearing 
ancemia and lessening hum the white corpuscles may be found to 
diminish;' but of course association does not prove causation. 
And I must confess my failure to discover any high degree of hum 
in certain cases of leucoha^mia would tend to invalidate this view, 

(t.) Pure diminution iu the mass of the blood explains jugular 
hum according to Hamernjk, by the whirling and eddying motion 
into which the dwindled venous current is thrown in passing along 
a vessel, which in consequence of its anatomical arrangement 
always retains a certain width at its lower part. But it seema im- 
possible to prove this alleged influence of ana3mia to the exclusion 
of spansemia, inasmuch as diminution of the blood's mass seems 
never to take place without a fall in the proportion of red oorpus- 
flles. 

(c.) The influence of eddying and interrupted motion; however, 
seems diffioult to contest in face of the manifest part played by 
regulated pressure with the stethoscope in eliciting the murmur. 

{d.) If the veins contain less blood than natural, their walls be- 
come looser — the increased facility of vibration, thus arising, ac- 
counts for the murmur in the opinion of some. M. Yernois, in a 
modified form of this theory, looks on the prominent foldsi, into 
which the walls of the veins are thrown, as the cause of murmur, 
through the impediments they oBur to the Bowing blood. Bat aa 
the sinuses of the dura mater, with their qoasl-rigid walls, give 
murmur, the non-necessity of such obstructive action is obvious. 

(e.) Experiments have been made on fluids traversing tubes by 
M. Weber, tending to show by inference that the vibrations of the 
wUls of the vessels themselves, rather than of the contained fluid 
against those walls, cause the audible murmur. 

I H. Pill, U. C. H., Pem»lM, rol. tlH. pp- 31. 57, Not. 1851. 
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(/) The theory referring the sound to contraction of the pla- 
tjrmna mjoides is the feeblest that has yet been advanced. How 
oomes it, if such be the mechanism of venoas hum, that sound is 
heard only over those parts of the platysma corresponding to the 
joralars — and that it may be caught in situations where no mus- 
comr substance exists at all ? 

295. The real mechanism of these murmurs is consequently ob- 
scure enough. It seems to me impossible to ignore the influence 
of the composition of the blood; in highly marked spanaamia, 
neither fiaccidit^ of veins, pressure on their surface, nor even velo- 
city of current, is required for the generation of murmur — it exists 
in the sinuses of the dura mater, especially where the arrangement 
of these canals is such as to promote abrupt collision of opposing 
currents meeting at a conflux, as at the torcular Herophili. 

296. It is held by some writers, that as murmurs may be heard 
in the veins of healthy-looking persons, they cannot be accepted as 
evidence of a morbid state of the blood. Such " normal" venous 
murmur, as already observed, is relatively very feeble in the adult. 
And, inasmuch as venous murmur cannot be found by any means 
in all adults, there is clearly something not perfectly natural in 
those who present it Even in children it cannot invariably be 
caught; ana what is healthy in a child may be morbid in an adult 
— take the single instance of the diflFerent states of Peyer's glands 
in childhood, and more advanced life. The composition of the 
blood differs in infancy and adult age; it acquires new charac- 
ters, again, in old age, and these' characters may very possibly 
render the fluid less apt to generate sound, whence the less fre- 
quency of venous murmur in old age. . 

I would sum up on this matter, clinically, by saying, that a state 
of blood in which the venous current becomes slightly soniferous, 
is not incompatible with apparently perfect health; but that intense, 
readily audible and diffused venous murmur, is characteristic of 
those morbid conditions of the fluid, called hydrsemia, anasmia, and 
span»mia.' 

297. The diagnosis of venous murmurs turns essentially on their 
continuous character; and is excessively easy, except when acci- 
dental circumstances occur to render that character obscure. This 
happens sometimes about the base of the heart anteriorly, and be- 
tween the scapulaB in the back. Pulmonary venous murmurs are 
partially masked by the cardiac sounds.' In addition to its pecu- 
liar quality, pitch, inconstancy, ready influence by change of pos- 
ture, as guides to the venous origin of the murmur, its rhythm in 
respect of the heart's beat will sometimes aid in connecting it with 

* The importance of this state of the fluid seems, indeed, to have received the 
final demonstration bjr the experiments of M. VTeber, who was shown that mormnr 
is maoh more readily produced in tabes if an admixture of blood and water, than 
if pare blood, be nsed as the moving flaid. (Ranking's Retrospect, vol. xxiv.) 

* CommenUrj on case of Clarke, " Lancet," March, 184^, p. 332. 
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the veins. Thus a diastolic murmur at the base (the signs oforffotae 
diseBBe at the cardiac orifices being deficient) must be venous, «o- 
cording to mj experience; — at least an inorgauic cardiac murmur 
of that site and rhythm has never fallen under my notice. 

298, The occurrence of murmiir in cases of intra-thoracic varix 
htt3 already been mentioned: on the same principle, if a lateral 
communication exist in any part of the body between a contiguous 
artery and vein, bo as to permit the current from the former to 
enter the latter, a murmur of whizzing or whirring character, and 
essentially intermittent, results, mingled with a continuous sound, 
specially engendered in the vein. 

299. It is conceivable, too, that a murmur of systolic rhythm 
only, and consequently intermittent, shall be produced within the 
superior cava, and at the line of union of this vessel within the 
innominate veins iu cases of highly marked tricuspid regurgitation. 
But I am Dot sure that I have ever heard murmur of this mechanism. 



800. Although our knowledge on the subject be as yet limited, 
it may prove not without advantage to group together such facts 
as have been established concerning murmurs audible by the indi- 
vidual himself in whose frame they occur. Such murmurs, which 
we may distinguish as aiUo-audibU, may be venous, arterial, endo- 
or pericardial. 

301. That murmur in the cervical and connected veins ia more 
or less distressingly audible in cases of anaemia, producing various 
forms of "singing noi8e"in the ears and head is well known. So, 
too, whilfing intermittent murmurs in the carotid, especially in re- 
cumbency and on the aide on which the patient happens to lie. A 
remarkable case is referred to in the description of aneurism of the 
aorta, in which murmur, not only auto-audible, but distinctly per- 
ceived by the bystander at a certain distance from the body, was 
heard through a considerable portion of the arterial system, 

302. Patients, the subjects either of organic or functional cardiac 
disease, will occasionally describe noises, referred by them to the 
heart, and in which the physician at once recognizes the characters 
of murmurs. Under these circumstances, I have actually known 
endocardial murmurs exist of two kinds; systolic at the base, and 
systolic at the lef^ apex. In the former of these cases, the explana- 
tion seems easy; the murmur, transmitted along the aorta, reached 
the carotids. But in the latter case of mitral regurgitation, the ex- 

Elanation is not so readily forthcoming. In one instance of the 
ind, where there was neither carotid whiff nor jugular hum, but 
the mitral murmur was strongly reinforced by a flatulent stomach, 
I cannot refuse to believe that the patient actually heard that mur- 
mur, as she described its characters accurately, and, her heart never 
having been physically examined, until she was seen by myself, ehe 
oould not, aa it were, have learned her lesson from others. 
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803. Lastly, I have lately seen a ease in which pericardial high- 
pitched clicking sound was distinctly heard by the patient: the 
soand, audible through the stethoscope, so precisely agreed in its 
characters with the description given by the patieA of tne peculiar 
noise he heard, that no doubt could be entertaine^n the question. 
But I am unable to explain why murmur in the pericanlium (it 
wholly disappeared both to observer and patient with the disap- 
pearance of acute symptoms) should have been auto-audible in this 
particular case. 



PART II. 



DISEASES OP THE HEART AND GREAT VESSELS. 



DISEASES OF THE HEART. 

804. Diseases of the heart, as of all other organs in the body, 
are divisible into two classes: in the one, as far as can be discovered, 
the dynamics of the organ alone are at fault; in the other, struc- 
tural change is more or less apparent. Cardiac affections are hence 
dynamic and organic. 

SECTION I DTNAMIC DISEASES OF THE HEART. 

• 

805. The different perversions of the dynamics of the heart which 
are known clinically, may exist in association with structural dis- 
ease, as well as independently of this. The distinction of the two 
conditions — the associated and the unassociated — sometimes simple 
enough, often proves in actual practice far from easy. 

306. A review of some of the more important of the alleged rules 
for distinguishing the two classes will at once show their clinical 
insignificance. The inconstancy of the symptoms of dynamic, and 
the constancy of those of organic ailment, are strongly dwelt on, 
for example; but all the subjective, and many of the objective, 
symptoms may disappear temporarily in cases even of extensive 
organic disease. Such disappearance with ensuing recurrence may 
even take place several times. The existence of secondary changes, 
such as subcutaneous oedema, and congestion of the lung, commonly 
proves the cardiac affection to be organic: but not always, for spa- 
nsemia, added to nervous palpitation, may induce oedema. If exer- 
cise relieve a disturbed heart, its affection is pronounced to be 
dynamic only; if movement increase the suffering, organic. This 
proposition might lead to an incorrect impression; for, it is certain, 
if spanaamia coexist with perverted action, exercise may be un- 
bearable. If, in the intervals of attacks of disturbed action, the 
force and rhythm of the pulse and heart are natural, those attacks 
are said of necessity to be functional: an error; for the most per- 
fect tranquillity of the organ may exist, firom time to time, though 
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its texture is serioaal; nnaoand. It baa been taught that inability 
to bear particular postures, more particularly that of decumbeDcy 
on the left side, in casea of diaomered action of the heart, show's 
that organic mischief exists. Ofteu true, this proposition occasion- 
ftllj proves false: women with Bpameinia, palpitating, though per- 
fectly sound, heart, and left intercostal neuralgia, can rarely endure 
the posture in question. 

307. Singularly enough, the amount of local suffering entailed 
by dbturbance wholly, or in the main, dynamic is often greater — 
is, in the mass of cases, greater — than that prc-duced by actual 
organic di8ea.'»e. The patient with grare organic mischief, that 
may kill him at any moment, say, marked aortic regurgitation, 
may be so free from cardiac sufiering, as to express irritation that 
his heart should be made the subject of examination: another in- 
dividual oppressed with disturbed rhythm and innerratian of his 
structurally healthy heart, dependent on flatulent distension of the 
stomach, refuses to be persuaded of his freedom from mortal car- 
diac mischief. As a rule, apprehension la not of^n excited in the 
Bubject of structural disease of the heart, until the secondary and 
distant evils of the local morbid changes, whatever they be, begin 
to make themselves felt. 

308. Tbe truth is, careful and repeated physical examination 
aloue can justify a positive opinion on this t^nestion ; and even this 
aid will occasionally fait. For, in tbe first place, the mere existence 
of certain abnormal physical signs in a palpitating heart does not 
warrant the assumption that texlural change exisu. Thus a baaio 
systolic murmur may be simply anatmic — it may by possibility 
arise from mere perverted action of the sigmoid valves — or depend 
simply on the unnatural force with which the blood-current rushea 
against the orifices of the great vessels. Again, a systolic murmur 
at the left apex of the heart may be generated by irregular action 
of the papillary muscles. Further, extension of the normal area 
of cardiac dulness even considerably to the right may depend on 
merely temporary obstruction of the blood's movement through 
the heart, leading to distension of its right cavities, and be wholly 
independent of any real dilatation or hypertrophy. Conversely, 
in the second place, the total absence of physical signs does not 
prove the heart to be in a perfect state of organic soundness: there 
are slight amounts of change in the heart's substance, of which the 
perverted signs (for, doubtless, such really exist) are beyond tbe 
penetration of the present day. Nor must the student forget that 
numerous conditions of adjacent atructnrea may throw cardiac 
physical signs into the shade, and prevent the detection, unle»s ex- 
treme care be exercised, of any positive disease. Thus emphyse- 
matous or even broncbitic distension of the lung, causing this 
organ to overlap the heart to an abnormal extent, will prevent in- 
creased area of percussion dulness by an enlarged heart; and 
borizontal conduction of amphoric note tma tbe stomach or ooloa 
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[99] may p^ravelj deceive as to the actual outline of the heart. 
And Buch instances might readily be multiplied. 

809. Assistance in cases of doubt may be obtained firom diathetic 
peculiarities and coexistent diseased states. Functional disturbance 
of the heart is connected more or less constantly and markedly 
with the following conditions : Perverted innervation^ as in cases of 
hysteria, spinal irritation, uterine and ovarian excitement, and 
various neuralgiaa, intercostal, dental, &c., altered condition of the 
bloody as in hemorrhage, anasmia, gout, chronic rheumatism, and 
chronic disease of the liver; nerwus exhaustion^ as from sexual 
excess, masturbation, or spermatorrhoea: mechanical interference 
vnth the hearty as when the stomach or intestines are disturbed with 
flatus: certain poisonous infltAences, as those of tobacco, green tea, 
and various diffusible stimulants. But none of these conditions 
are inconsistent with the presence of actual organic mischief. 

Nevertheless, although cases occasionally occur in which it proves 
impossible to affirm or deny the presence of organic change (more 
especially, perhaps, of fatty atrophyX the instances in which a 
painstaking observer is wholly baffled are really rare. 

810. Now functional disorders of the heart, clinically recognized, 
being composed of various disturbances of the elementary dynamic 
properties of the heart, innervation and contractility, it seems likely 
to tend to a better understanding of those functional disorders. If 
we commence by an analysis of the demonstrable or possible per- 
versions of the elementary properties. Clinically, however, this 
study is in its infancy ; physiologically, even, our information is un* 
settled and incomplete. Hence, to a considerable extent, the state- 
ments I am about to lay before the student are to be accepted 
rather in the light of suggestion than of dogmatic assertion. 
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i L— ELEMESTABY DYNAMIC CHAX6ES. 



81L Thibk ehanges aSect^ is just wicntioned, InnerralioQ and 
Koiciilar AdioQ. 



A.. — PncnXTlD l55EBVATI01f OF TBX HIABT. 



312. Hypenesthesim of the cardiac sjatem of nenres may be 
anppoeed to indooe nearalgia, to exalt the tactile aenaibilitj of the 
organ, and to affect similarly its qiecial sensibility. Lei us examine 
thoe posmble changes seriatim. 



813. Patients occasionally seek advice for the relief of pain, the 
chief seat of which appears to correspond to a limited spot about 
the left fourth intercostal space and fifth rib (sometimes a little 
higher than this), slightly outside the Tertical nipple-line. They 
maintain, with as much confidence as can reasonably be looked for 
concerning a problem so diflBcult as the precise locaUzation of pain, 
that the euflfering in question is situated at a certain, but not great, 
depth below the sur&ce. Remaining limited to the spot indicated 
for a variable term, the pain may eventually extend to the upper 
part of the front chest, reach the left shoulder and base of the neck, 
extend downwards to, and not beyond, the elbow, or reach the tips 
of the finders. Various other modes of radiation of this pain may 
occur, which will be more fuUy examined under the head of Axqina 
Pbctobis. 

814. The amount of suffering mums between a sensation of little 
more than uneasiness to one of the Keenest anguish. In character 
the pain may be shooting, pressing, constrictive, or rending. 

816. This pain is not a form of intercostal neuralgia : the three 
characteristic points of hyperesthesia in the course of the inter- 
costal trunk, at the vertebral groove behind, close to the sternum 
in front, and midway between those spots, are wanting. Neither 
is it seated in the cutaneous nerves; as a rule, there is no morbid 
sensibility of the skin in the spot — far from this, a sense of relief 
is frequently experienced from gentle and regulated pressure. Nor 
has it any other than a merely accidental connection with hysteria; 
it is not only rare in hysterical women, but in the female sex 
generally. 

The same description, fntUatu mutanoUef will apply to a pain 
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experienced occasionally behind, or a little to the right of, the 
lower part of the sternum in persons free from dyspepsia, pulmo- 
nary or hepatic disease, but obyionsly the subjects of obscure car- 
diac mischief. 

There can be little doubt that the neuralgia described is really 
seated in the sensory filaments of the cardiac plexus. And this 
excited sensibility may exist in an isolated condition, no motor 
disturbance of the heart ensuing — or it may be associated with, or 
prove the excitant of, disturbance of motor innervation also, lead- 
ing either to increased or diminished action. 

816. Neuralgia of the cardiac plexus is less common where ob- 
vious organic disease of the heart exists, than where the evidence 
of such disease is wholly wanting or obscurely defined. It consti- 
tutes in its extreme degrees an essential element of angina pectoris; 
and ¥rith the account of this disease the origin, mechanism, and 
treatment are considered. 

(&.}-— TAOTHiX HTPSBinTHBBIA* 

817. The heart does not appear to be normally endowed with 
any high degree of common tactile sensibility. I draw this inference 
from the positive and negative results of vivisections; and from the 
only case of wound of the heart in the human subject it has oc- 
curred to me to witness.' Besides, were the organ sensitive to any 
notable degree, it seems at the least strongly probable that violent 
palpitation would, under all circumstances, be more or less seriously 
painful. Yet we know, as a clinical fact, that the most violent 
jogging motion of the heart may, and does, take place in some 
persons without the least feeling of genuine pain. 

818. Now whether with or without structural change the heart 
ever becomes the seat of morbid tactile hyperesthesia, may be 
considered unproven. It is unusual, to say the least, in cases of 
endocarditis, to find pressure in the praecordial spaces painful, 
unless pericarditis be superadded. And the very positive tender- 
ness under pressure noticeable in many cases of the latter inflam- 
mation, must probably be referred to the serous membrane itself. 
Patients with dilated heart sometimes shrink from pressure, espe- 
cially if abrupt, on the corresponding part of the chest wall ; I 
have known similar sensitiveness in cases of diseased aortic valves. 
On the whole, it seems reasonable enough to admit the probability 
of the condition, though the fact be hardly susceptible of satisfac- 
tory proof. 

(c.)— (IPBCIAL HTPBRJBTHBnUL. 

819. Without attempting to dispossess the Hallerian doctriAe of 
inherent irritability, as a cause of muscular action, and conceding 
the motor power of the nerve-ganglia of the heart and of their 

■ U. C. H., Malat— case pablisbed hj Dr. Botwell Reid. 



IBS CARDIAC PAB^8THKSr-«. 

rhythmic cCDtres, slill we cannot reasonably doubt that the degree 
of sensitiveness of the nervous expan8ion on the endocanlial sur- 
face to the Btimulua of the blood, must play a part in regulating 
the activity and energy of the systolic movements. There must 
be a normal standard of that sensitiveness, just as there is in the- 
osse of the pulmonary nerves in regard of the stimulus of atmo- 
spheric air. 

3'iO. If, then, there exist such a normal standard, increase above 
or decrease below par are conceivable states of disturbed dynamism, 
Are they observable ones ? I have no certain evidence pro or con. 
But it has appeared to ine sufEoiently likely that some examples of 
palpitation, for which no one of the acknowledged causes can be 
discovered, may really be engendered through such special hyper- 
lestheaia. Just as abnormally irritating blood is an admitted cause 
of undue excitement of the endocardial surface, and through this 
of palpitation, the nerves being healthy — so, conversely, blood of 
naturally stimulant quality may prove the indirect cause of over- 
action through contact with an over-sensittve rete of nerves. 

H. — CiKDUo PtBxsTanis. 

321. Anomalous sensations, or parasstheaiie, of various kinds may 
bo experienced within and about the area occupied by the heart. 
The usual dilBculty is exhibited by patients in their attempt to de- 
Bcribo the precise nature of those sensations. But in some instances 
they seem to correspond more or less closely to the formication, 
heat or coldness, numbness, tingling, kc^ well-known in the limbs; 
sometimes, special to the organ, they are spoken of as a sense of 
rolling, bubbling within, twisting of, or sudden falling downwards 
or backwards of its mass. 

822. There is an anatomical reason for connecting these sensa- 
tions with the cardiac nerves: they occupy precisely the same sites 
as the pain of simple cardiac neuralgia, or that of fully developed 
angina. There is besides a physiological justiScation for connect- 
ing the two things; these partestbesiie occasionally produce leipo- 
tbymiii, or actual syncope, palpitation, fluttering action of the heart, 
or irregularity of pulse without palpitation. They are sometimes, 
even in the male, accompanied with globus and sense of choking. 

S23. Such anomalous sensations are oflen made light of, because 
they do not amount to actual pain. Yet they are probably quite 
as significant, as really acute suffering, of an unsatisfactory and 
more or less dangerous condition of cardiac function. I am led to 
apprehend from cases which have fallen under my observation in 
private practice (they are rarely to be seen in hospitals), that where 
they, unmistakably exist, these panesthesiie indicate a want of per- 
fect textural soundness in the heart. Nothing may be phyaioally 
wrong — auscultation gives apparently normal results: yot at any 
moment the mechanics of the organ may be dangerously perverted. 

824. Cardiac paraasthesia, sometimes conneoteu with passing ooii- 
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gestioD either of the cavities of the heart, or possibly of its actual 
tissue, is occasionally linked to organic disease, either of the mus- 
cular substance, or more commonly of the valves. But in the 
idiopathic form it seems a reflex neurosis, in which irritation of the 
pneumogastric forms the first link in the chain; even here, as just 
suggest^, the probability is, some unhealthy condition of texture, 
too delicate for clinical discovery, affects the organ — otherwise it 
seems difficult to understand why cardiac parsesthesise should not 
be materially more frequent even than they actually are. Agents 
which seriously affect the inhibiting function of the vagus in regard 
of the heart's movements — for instance, digitalis and digitaline — 
when exhibited in poisonous doses, produce various cardiac parads* 
thesise, sometimes actually acute pain. 

in. — CABDIAO AViBTHBSlA. 

825. Of an88sthesia, or sensory paralysis, of the heart, little is 
known. Nothing has, indeed, as far as I am aware, been clinically 
ascertained concerning annulled tactile sensibility of the organ. 
On the other baud, impairment of its specific sensory innervation 
is so mixed up, nay, identified with, certain forms of failure of its 
motor power, that the subject may be most conveniently taken up 
in association with that of cardiac motor paralysis [326J and syn- 
cope [8^8]. 

B.— MORBID MOTOR STATES OF THE HEART. 

I. — Caedlac Motob Pa&altbis. 
(a.) — FROM DBFiciBzrr nrvEBTATioir. 

826. Motor paralysis of the heart, dependent on failure of inner- 
vation, is produced in four essential ways. 

327. (a.) It may be centric: as where intense emotion, either pain- 
ful or pleasurable, or sudden and general injury of, or shock to, the 
encepbalon or cord, causes instantaneous cessation of the heart's 
contractions.* 

828. (6.) It may be reflex through the ganglionic system ; as 
where a blow on the epigastrium causes fatal syncope.' It may be 
reflex, also, through the spinal nerves, as where severe injury to an 
extremity, or to an extensive islet of skin, produces fatal depression 
of the heart's action. 

829. (c.) Cardiac paralysis may also be induced through direct 

' That the heart contionefl to beat after the gradual removal of the brain and 
spinal cord in animals does not shake the truth of this statement of facts, prac> 
tically well known. Besides, it is certain that if the brain or cord be suddenly 
crashed in an animal, the heart ceases to beat. 

* Marshall Hall proved that sudden stoppage of the heart's action might be 
caused bjr ** violently crushing the stomach with a hammer," even where the com- 
munication through the cord and encepbalon was impossible — those centres having 
biM'n previously removed or destroyed (in an eel). Dis. of the Nervous System, 
lb41, p. 128. 
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interfereDoe with the sappIyiDg portions of the ganglionic system. 
At least, cases now and tnen occur in which the pressure of enlarged 
bronchial glands, mediastinal tumor, or aortic sacculated aneurism 
on the cardiac nerves, has caused occasional interruption of con- 
traction. In a very remarkable instance of suspension of action 
for five or six beats at a time, which ended fatally, the explanation 
was found in a knotty, diseased, and compressed state of the great 
cardiac, with the vagus, and the phrenic nerves.' 

830. {cL) The continuance of cardiac action after cautious and 
gradual piecemeal removal of the brain and cord, and the vitality 
of monstrous foetuses, bom without either of those parts of the 
nervous system, point to the non-dependence of the hearths activity 
upon them, and to the reality of intrinsic production of nervous 
force as the main source of movement. Bemak's discovery of gan- 
glia on the nervous filaments within the texture of the heart, seems 
to give the impress of positiveness to this view concerning the 
heart's motility. 

Now, it is infinitely probable, changes occurring in the ganglia 
themselves, either dynamic or structural, may be the immediate 
cause of suspended pulsation of the heart in some cases : but the 
clinical proof is yet wanting. Still in certain fatal cases of chloro- 
form-inhalation, where death occurs through the heart, it seems 
reasonable to believe the vapor, acting directly on the cardiac gan- 
glia, plays a part in instantaneously arresting their activity [397]. 

831. The practical relationships of this subject are considered 
under the head of Syncops. 

(6.) — ^FBOM ■ZHAVBTBD OOBTBACnLITT. 

882. That deficient action of the heArt depends sometimes on 
purely dynamic failure of the specific vital property of its sarcous 
element, contractility, the nervous supply remaining unchanged in 
quality and amount, seems hardly susceptible of proof. To demon- 
strate in any case of failing contraction, that the stimulus is posi- 
tively unaltered, but the faculty of responding to that stimulus 
destroyed, exceeds the clinical power of the present day. 

Nevertheless, analogy suggests the possibility of such a state. 
The sudden cessation of contractile action of the bladder in cases 
of stricture of the urethra, where immense force having been used 
to efiect the discharge of perhaps not a quarter of its contents, any 
further effectual strain of its walls becomes impossible, roost proba- 
bly depends on temporarv loss of contractility. The sufferer is at 
least conscious of vainly directing the full force of volition to excite 
the viscus to further contraction. 

Besides, it would seem to follow, from the experiments of Dr. 
Blake, that certain agents injected into the blood really do arrest 

> Heine, MaUer'i Arohir., 1841— quoted by Romberg, Dis. of Nerr. SjrBt., rcH. ii. 
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oardiac action, not by perverting its inoervation, but by annulling 
its musculftr irritability [3^4]. 

3S3. No reference is of course intended here to cases in wbicb 
statical change afti^cts tbe sarcous structure. The minutest amount 
of such change confessedly and certninly nullifies in the most com- 
plete manner any amount of activity of motor innervation in the 
spots actually diseased. 

11. — Cabdiic Spain. 

834. Does the heart ever become the subject of true spasm, either 
clonic or tonic? A positive answer, founded on clinical evidence, 
cannot in all probability be given to this question. 

335. But Ed. Weber baa shown that portions of the heart may 
be brought into a state of persistent tonic contraction, and cut off 
from the rhythmical movements of the rest of the organ, by the 
interrupted galvanic current and by the direct application of 
strychnia to the endocarJial surface. Hence there is a possibility, 
at the least, that perverted motor innervation may cause more or 
less enduring spasmodic contraction, local or general, of the heart. 

S36. Besides, it is not very uncommon to find the left ventricle 
so tightly contracted, on post-mortem examination of persons dying 
from variou.s diseases, that it requires an effort with the fingers to 
open out tbe mitral orifice. I must confess ignorance as to the 
precise conditions preceding death in such cases; but the observa- 
tions of M. Cruveilhier on simulated concentric hypertrophy of the 
heart throw some light on the matter. It is certain, at the least, 
that in cases of death from tetanus, knotty spasmodic contraction 
of the organ has sometimes been observed. Some further notice 
of this subject will be found with the description of Angina Pectoris. 

HI, — Cabduo Ciumv. 

837, Cramp of voluntary muscle clinically consists of local tonic 
contractions, plus more or less agonizing pain. It is commonly 
believed the pain specially depends on dislocation or rupture of 
muscular fibres, or possibly even of nervous filaments. Protrusion 
of the primitive fasciculi through ruptures in their containing 
sheaths nas been microscopically proved to occur in the voluntary 
muscles in caaes of tetanus; but I am not aware that structural in- 
jury to nerve has been similarly demonstrated. 

Such mischief in the sarcous structure of the heart remains, if 
real, to be detected. The phenomena of certain fatal anginal seiz- 
ures, make it, however, sulEciently probable that the search would 
not always be vain. Patients occasionally, and of their own accord, 
liken the pain of angina to that of external muscular cramp. 
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88S. There arc nnntorous affections of the heart of a stalioal 
kind which produce irregularity in the lime and force of systolic 
Dotion — Bucb OS sudden rupture of a chorda tendineo, or of the 
aubHtnnou of a valve, accumulation of coagula in the interior of 
iho oiivitica, etc.; the irregularity in such instances becomes more 
or lo** readily intelligible on mechanical principlea. But in n very 
largB proporOon of cases of irregular rhythm, there is no evidence 
of iii<H.dianioal difficulty in the organ; we are obliged to admit in 
Huoh oaaca either that moohauical mischief, beyond existing powers 
of clinical detection, exists, or that the disturbed rhythm is purely 
dynamic. The Utter notion Is in general more probably the correct 
OEH'— and to tbia form of perversion alone we propose now to direct 
ntti^nlioii. 

S8U. ll may bo assumed that modified nervona in6aence is the 
inlintalo caum of dynamic abnormal rhythm. And that the modiG- 
oation may be centric or reflex seems amply shown bv llie clinical 
oondilioiiH under which irregular action is observed. Sorcan there 
be any doubt, if we trust the results of recent physiological in- 
quirios, that the intrinsic ganglionic system of the heart may some- 
times be independently at fault; though of this clinical demonstration 
is neither at present forthcoming nor likely soon to appear. Thus, 
Volkmann's success in locally disturbing the rhythm of the organ 
by cutting and chopping its texture in various spots and otanners, 
while it seems to show pretty conclusively that rhythmical action 
is under the immediate influence of local powers, limited in each 
instance to certain fixed areas, aObrds no clue to the comprebensioo 
of irregularity of beat occurring in the human subject. Nay, more, 
though we accept the existence of " rhythmic nerve-centres" as 
positively demonstrated, and admit that these centres in the nerve- 
ganglia, by discharge of nerve-force at regular intervals, induce 
the fixed rhythmical contractions of the organ (mere motor power 
depending on quite a difibrent agency'), we shall have long to wait 
before clinical demonstration of the part played directly and ex- 
clusively by mishap, dynamic or textural, to these rhythmic centres, 
can become a possible achievement. The problem of irregular 
rhythm is, in truth, one of infinite complexity. Thus, the readi- 
ness with which time- regulated action is perverted is shown by an 
experiment of E. H. Weber, proving that even alight changes of 
temperature gravely modify the frequency of the heart's beat 
How many other conditions must there not be, of like or greater 

' P«lliolo(iy Iohh tiact proved thta by tihibiting fowe cluiBgwI. while rhythm 
r«oiaiiied mliiral ; or, ri>4 vtrta, IrrvguUrity of boat with powar of ooolitKiUuii 
cudalnsd at pu. 
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potency, the influence of which the observer of the present day 
scarce even suspects!' 

The reflex influence of the gastric branches of the pneumogastric 
seems clearly established clinically. The passing irregularity of 
action, which follows in some persons the mere ingestion of a full 
meal, and the graver and more continued disturbance, occasionally 
attending different forms of dyspepsia, seem otherwise inexplicable. 
And, again, the perversion of rhythm immediately induced in some 
exceptional persons by certain articles of diet, as green tea, is pro- 
bably a reflex effect of specific influence on the vagus nerve. Nor 
is the agency of the pulmonary branches less certain. A remark- 
able illustration, occurring in his own person, has been recorded 
by Dr. Nooth: a shot had lodged in a bronchial tube; subject to 
asthmatic seizures and extremely irregular pulse, whilst the foreign 
body remained in its place, the patient lost both symptoms on its 
expectoration.* 

389*. The different varieties of irregular beat have already been 
mentioned [78, 172]. A simple intermittence appears to signify 
pro tempore cessation of power to contract, and may consequently 
be looked on as a perpetually recurring^ short-lived syncope; in support 
of this view stands the fact that some persons, subject to intermit- 
tent action, are conscious of instantaneously transitory faint feel« 
ings at the moment of its occurrence. 

340. Although, as a rule, irregularity of cardiac rhythm must 
be looked on per se as of unfavorable import, it is indubitable that 
persons are occasionally encountered whose health is excellent, 
though their heart's action is more or less constantly irregular. 
The constancy of irregularity is subject to great variety — inexpli- 
cably so for the most part. Individuals whose heart's beat is habitu- 
ally irregular in ordinary health may have perfectly rhythmical 
action during pyrexia, either as a constant or an occasional state, 
so long as the febrile excitement endures. Subjective consciousness 
of irregularity, either in the form just referred to, or in any other 
shape, is by no means invariable, and is more common where palpi- 
tation is present than where this is absent. There are certain 
idiosyncrasies mixed up with this perversion of very singular 
character: the case referred to above, where a very small quantity 
of green tea will, in persons whose ordinary beat is rhythmical, 
immediately induce irregularity, is a sufficient illustration. 

* Many years ago Dr. Neil Arnott, in his '' Elements of Physics/* suggested that 
the rhythmical ruoveraents of the heart might be referred to accamulations of 
force, discharged at regular intervals, likening those movements to "some electrical 
phenomena in which there are saccessive accumulations and exhaustions of 
power " ('* Elements of Physic," fifth edition, 1833, vol. i. p. 597.) 

Fresh interest has been recently given to the subject of rhythmic action by the 
lucid exposition of Mr. Paget, who, in a series of propositions of increasingly wide 
generalization, finally endeavors to establish time-regulated rhythmic motion as 
not only a dependence upon, but a necessity of, rhythmic nutrition. (Croonian 
LecVure, Koyal Society, May, ls57.) 

* Trans. Soo. Impr. Med. Knowle<lge, vol. iii. p. 5. 
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341. The natural syuchroniam of action in the two venlriclea, 
in the aorta and pulmonary artery, and probably, though lass d«- 
monalrably, in the auricles, may be variously perverted. 

Of these perversions of action, which are solely revealed by 
auscultation, the history, as far as I have made it out, has been 
given under the head of Reduplication of the Heart's Sounds [17t5]. 

V. — ACTIOK PeEVBETED III Fkkideiict. 

842. It is conceivable the heart shall contract less frequently 
than natural, either because (1) normal innervation is in some way 
perverted; or becaose (2) nervous influence continuing normal, the 
contractility of the heart's fibre and its faculty of responding to 
stimulus are impaired. Facts illustrating both forms of infrequent 
action, to all degrees between the normal rate and one of twenty- 
four per minute are clinically known. 

Whatever be its particular mechanism, an infrequent rate of beat 
may be attended with quick and abrupt or with slow and drawling 
ventricular contraction ; and the pulse may, or may not, accurately 
reproduce the number and the qaaUtiea of the ventricular action, 

843. (1.) The tendency of concussion of the brain, of encephali- 
tis in some cases, and of a variety of other cerebral affections, to 
slacken the rate of cardiac action, has long been practically recog- 
nized. Definite notions on the mode of connection between the 
cause and its eRect have been wanting: it has simply been pre- 
sumed that by shock of, or altered circulation in, the nervous 
centre, the exciiiny force of innervation sent to the heart has been 
diminished.' Recent experiments by Edward Weber, Pfliiger, Lis- 
ter, and others, have, however, been held to prove the converse 
mode of influence — that, in fact, increased activity of the inhihiting 
functions of certain portions of the encephalon (/corpora quudn'yeini- 
iia), of the medulla oblongata and of the vagi nerves is produced 
by the cerebral conditions enumerated, and through that increase 
the heart's rate of movement slackened. The mode of influence is 
supposed to be the same as that observed from galvanic excitement. 
The experiments of Traube on digitalis seem to support this view 
of the mechanism of slackened action. Having first ascertained 

' Tbn mijoritj of obni^Tvan locBliie thli paraljtfa GoniUtion Id the eiicep1t»1oa 
ftoelf; uid I Ihink wilb n-nxon. Others, liow«Tt-r, think the deficient naeiff 
tracokhl* to Die mgi. Thtu. Zengvrho, flndlng that the puUe iaTariabl; ilvskeiied 
nhsD thv brain of the dog was pmsaiMl on wlUi Ihs liDfei (through opuning* mad* 
In tha iknll). rtUn tho ellvoi, nut Ui the direct preBBure on th« brain it«etr, but 
lo Hint iutllrtwllj- made to beat on th« T»gi nsnea at the baae. Bot ha giTea no 
oonclaalTO roaiooi (or the adoption of Uil« view. (Eankiug'* " Rotraapect," vol. 



FEBVBRTSD FBEQUSNCT. 189 

that the pulse of a good -sized dog fell in sixty seconds from 182 to 
24 beats per minute under the influence of ei^ht grains of extract 
of digitalis, injected in solution into the jugular vein towards the 
heart, and that the frequency rose again in the course of about 
twenty minutes under the influence of four other injections, alike 
in amount, to 174 beats per minute, Traube proceeded to test the 
agency of the vagi in the matter by two separate series of experi- 
ments, in one of which the vagi were divided before, in the other 
after, the administration of the digitalis. Now the results appear 
to warrant his inference, that infrequency of pulse is caused by 
stimulation of the inhibiting function of the vagus, frequency by 
paralysis of that inhibiting function. Whether the slackening of 
the heart's motion, which ranks among the efiects of lead-poisoning,* 
and of aconite, is similarly produced, remains to be determined. 

844. (2.) Inobedience to ordinary stimulus, and also incomplete 
deficient readiness to contract, on the part of the heart, are shown 
in the infrequent action attending fatty metamorphosis of its fibre. 
But even in this case the nervous dynamism of the organ also is 
at fault; for no direct ratio holds between the amount of sarcous 
destruction and the slackness of the pulse. Mere weakness of the 
walls of the ventricles will not retard the frequency of their beat: 
in attenuated dilatation the pulse maybe frequent; in the soft, 
flaccid, and weak states of the heart, occurring in typhus and 
typhoid, the action is invariably frequent. 

845. Infrequent action of cerebro-spinal origin is strong; of car- 
diac origin weak : in either variety the heart may not beiat more 
than from twenty to forty times in the minute. 

846. There are other circumstances under which slackness of 
pulsation must probably be referred to the double cause. The pe- 
culiarly infrequent pulse of some persons, whose health is in all 
respects excellent, belongs to the number. So also does the slack- 
ened aud enfeebled action that in certain cases marks the active 
period, or the convalescent stage, of acute diseases, attended with 
debility and nervous exhaustion; I have seen this well defined in 
the acute stages of bronchitis, and during recovery from diphtheria, 
for instance: but, doubtless, the retarded beat is not specifically an 
attendant on the former of those diseases rather than on any other 
of a weakening character — probably, however, it possesses specific 
significance in the latter. 

In cases where infrequent rate of beat is a physiological, and 
probably congenital peculiarity,* unattended with cardiac, respira- 
tory, or cerebral disturbance, febrile diseases increase the frequency 
ana strength of the action, and lessen any existent tendency U> 
irregularity of rhythm. 

* In 678 of 1217 cases of lead-odlo analjsed by M. Tanqaerel des PlaDcbes, the- 
pnlse ranged between 30 and 60. 
' Vide an interesting case bj Dr. MaodonnaU, in "Brit. Amer. Joomal of Medi* 
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(6.) 

347. The meohaniam of increased frequency of the bean's pulsa- 
tion, one of the most familiar nhenomena of diaeaae, is far from 
being fully un<ier8too(i. Beyona question the aame rationale is not 
appticablc in all cases. 

348. Let the frequent pulse of pyrexia be taken by way of illas- 
tration. Upon which of the co-essential phenomena of febrile aution 
cIdcs the accelerated beat depend? On the abnormal condition of 
the nervous system, which, if the teachings of Chomel be correct, 
forms the principal element of fever — involving a plus state of 
innervation of the cardiac plexus, or of the cardiac ganglia? On 
the riae in temperature of the solids and fiuida — a notion supported 
by the relatively exciting and depressing influences of atmospheric 
heat and cold? On the irritating influence of the blood — altered 
as this is in composition, both in the proportions of its normal ele- 
ments, and by the accumulation of abnormal constituents, through 
defective excretion, excessive disintegration of tissue, absorption of 
morbific material from without, and septic changes within itself? 
To which of these iolluences alone, or in combination with others 
of the group, the accelerated action is immediately referable, it is 
impossible positively to affirm. 

Nor is our ignorance less of the precise mechanism, whereby 
spanfemia hurries the heart's action — though changed blood, disor- 
dered innervation, and accelerated rate of breathing, all probably 
play their several parts. 

TI. — ACTIOH FEaVBBTSD ta QmCKKKSS. 

349. Each independent beat of the ventricles may be elTected 
with abruptness and quickness, or with deliberation and slowness. 
One or other of these conditions may exist while the rate of suc- 
cessive beats is either frequent or infrequent. Both varieties are 
known clinically. The lagging, sluggish contraction of aome hearts 
affected with hypertrophy is significant enough in diagnosis, when 
well defined. 

350. Infrequent action, as already seen, attends a certain shore 
of cases of fatty change of the heart: each action is then quick. 
Kach contraction, long in coming, is brief in duration; the pulse 
U infrequent and quick. 

351. In certam cerebral affections the ventricular action, lessened 
in frequency, is besides slackened in speed: the pulse is infrequent 
and slow. 

362. Again, in many cases of non-rhythmical palpitation, the 
varying amount of quickness or slowness in the ventricular action 
adds an important element to the mass of irregularity. 

868. The specific mechanism of this imperlection, where purely 
dynamic, ia unknown; its relationship to fatty atrophy is glanced 
•I with the history of that disease. 
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YII. — Cabdiao Tudcob. 



854. True tremor appears from Yolkmann's inquiries to depend 
on weakened tonicity of musole; this tonicity in turn to be sus- 
tained by impulses from the spinal cord — impulses successive, it is 
true, but so closely successive that the effect of any one has not 
had time to die away before its successor has sprung into existence. 
Thus is explained a constant effect from an interrupted action. But 
the effect, like the action, becomes perceptibly non-continuous, if 
the impulses slacken in frequency. The result is tremor. 

855. Now the existence of such tremor in the heart is even more 
problematical than that of any of the perversions of muscular action 
yet mentioned. Still the difficulty of accounting for the occasion- 
ally excessive irregularity both in force and rhythm of the heart's 
action, justifies us in not at once rejecting any plausible hypothesis. 
It may be that certain forms of irregular fluttering palpitation in 
part consist of genuine tremor. That is, in addition to irregular 
movement arising out of mechanical difficulties and modified in- 
nervation of the heart's contractility, impairment and unsteadiness 
of the nervous force presiding over its tonicUy, mav by possibility 
contribute a share of reeble, wavering, non-rhythmical motion. 

856. Were this view sustained, the experiments of Yolkmann 
(which prove that tremor of a voluntary muscle may be imitated 
by slackening the turns of the weak rotatory galvanic apparatus, so 
that the impulses may succeed each other at appreciable intervals of 
time) suggest by inversion a mode of treatment of fluttering palpi- 
tation. 
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-COMPOSITE DYNAMIC CHANGES, OB 
FUNCTIONAL DISEASES. 



867. The clmical conditions, known ob Functional Diseases of 
the Heart, are worifed out of the elementary disturbanoes of cardiac 
innervation and motion, just reviewed, variously and capriciously 
associated. The list comprises simple palpitation or increased ac- 
tion ; irregular action, without or with palpitation ; decreased octtoD 
aad syncope; infrequent action; slow action; angina pectoris; and 
pseado-angina pectoris. 

I.— SIMPLB PALPITATION, 

358, By simple palpitation is meant increase in the force of the 
heart's contractions, unattended with any change of rhythm, and 
not necessarily with increased frequency of beat, 

359. The amount of force may be slightly above the par of 
health ; or sufficieat to shake the cheat or entire body of the patient, 
or even the bed on which he lies, 

860. Symploma. — Consciousness on the part of the patient of the 
heart's action seems, at the least, an almost invariable attendant on 
palpitation. A variety of subjective sensations may be enumerated, 
occurring singly, in groups, or all of them combined. Such are 
choking sensations; a form of gbbm, or feel as if the heart were 
"jumping into the throat," and the eyes bursting from the sockets; 
praeoordial ansiety; faintness, actual syncope, or partial uncon- 
BcioDsness. If prsacordial pain exists, it commonly amounts to little 
more than a sense of dull, aching sfreness; but I have in a very 
few cases known very severe pangs, similar to those of angina, 
attend the paroxysm : such pangs are sometimes rolievable by 
pressure of the hand, even w^here the patient cannot endure the 
recumbent posture on the left side. 

861. Hurry of respiration, to any very notable nmount, is of rare 
occurrence; it does sometimes, however, reach a degree out of pro- 
portion with the pulse, giving tlie patient the appearance of a per- 
son out of breath with running. Tinnitus aurium; vertigo and 
confused vision; cephalalgia, heat of head and flushed face; and 
clammy coldness of the exlremitiea, add themselves to the list of 
disturbances. 

362. Although this be more oommoD, when rhythm is perverted, 
jet even in attacks of simple palpitation there may be extreme 
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general distress and fear oF death — singularly enough, more of this, 
often, than in cases of palpitation of organic origin : the conscious- 
ness of local suH'ering is rather in the ratio of the general and local 
sensibility, than of actual palpitation. 

S63. In cases of long duration the eyeballs seem to enlarge, and 
distinctly protrude to an unnatural amouut from the orbits. 1 onoe 
saw a case where this enlargement gave more annoyance and ap- 
prehension to the suGTerer than all the other evils of the complaint 
combined. 

864. Overgrowth of the thyroid gland proves an occasional, but 
as far as I have seen, very rare effect of long-continued palpitation, 

865. Physical si^ns. — The impulse is too extensively visible, but 
the apex-beat natural in site. If the heart be a well-nourished one, 
the impression it gives to the band laid on the cardiac region, is 
that of a blow — the impulse may even be somewhat heaving; if & 
feeble organ, the impression is that of a slap. Systolic basic thrill 
may, under special circumstances, be felt [85]. Habitually, the 
area of dulness remains unaltered, but extension to the right of the 
sternum may occur, in prolonged paroxysms especially; dulnesa la 
never carried upwards. The first sound is too loud and clear at 
the mitral apex, and somewhat abrupt and short; the second is 
lower pitched and leas clicking than natural at the mid-sternal base. 
The fi rst sound may be loud enough to be audible, both to the patient 
and to bystanders, at a distance of some inches from the chest. Re- 
duplication of the second sound at the base is common; and a 
distinct metallic nog, or a pericardial rub, may accompany the 
ebock at the mitral apex. 

366. Will simple palpitation produce murmur in a structurally 
healthy heart? If there be the slightest coexistent spauiemia (so 
slight that in the state of ordinary action the sounds are perfectly 
normal), basic systolic murmur will most certaialy be generated. 
But murmur of the same seat and time may also occur, both io 
males and females, during violent palpitation, where ail attainable 
evidence points to the non-existence of any morbid state of the 
blood [204]. I suspect that mere palpital^n may also cause pass- 
ing mitral regurgitant murmur of dynamic mechanism [205]; but 
of this I am not sure,' 

867. The aorta, the carotids, and the arteries generally, beat with 
Dodue force, sometimes exceeding that of the heart itself — more 
especially in span^'omic persons. 

' lo the *«1aafalo work of Dr. Stok^i. an opinion is hj infemiM Moribvd to me 
on tb« snbjiHit of inorgitiiiu aurtllMa ninnnnrs, differing from Ihnl I have really pm- 
biMd. Dr. Btflkai ■wmi to infer that I deoy the poMilile proituRttun of iyHiolic 
finrmnrftt Ibe apei, ind«pe»ileiitl7 at t«xtankl diiesne of the mitnl orifice (Dis- 
M»«* of (he tliMrt, I-. 4S'I}. F«r from this, 1 hnre alwajB itnmglj iniistBd on th« 
od rhTthm rMllr oooart 1 liol CM- 
d still (apposo, to be ■]»«;■ baaio 
In >isil. I hare nerer ret heanl \n a pnrel? cblarotic woDun ft niiut&at haTlng ftU 
tha ebaiactwa of a mllral ivgurgituit one. 
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368, The m(3ial pulse is quick, sudden, forcible (yet without real 
strength, for it yields easily to pressure), and ovep-frecjuent, when 
palpitation occurs in nervous, aiiaitnic people. In the vigorous and 
plethoric, although the heart be perfectly free from over-nouriah- 
ment, the beat may be full, hammering, heavy, and resisting: ita 
frequency normal, or even beluw pur. 

Very slight jugular pulsation may, I think, occur independently 
of demonstrable tricu»pid regurgitation, or of hypertrophous dilata- 
tion of the right venlriclo. 

Sti9. Duration. — The heart of certain aufFerera from palpitation 
is constantly in a state of more or less marked over-action: they 
are never perfectly free. But such cases are, on the whole, excep- 
tional; the complaint is essentially paroxysmal. Lasting for a few 
minutes, an hour, or with remissions for days together, a fit of pal- 
pitation frequently terminates by sleep. Id hysterical women a 
copious discharge of watery urine may occur at the time of release, 
but it is by no means a constant event. 

The lime, during which a patient remains subject to attacks, 
varies Infinitely ; as likewise the length of the intervening periods 
of freedom, 

370, Causes. — Early adult age, the female sex, and the nervous 
temperament are commonly held lo predispose to palpitation. I 
do not deny the ioflence of any of these ctmditious ; but the gravest 
examples of palpitation I have met with have certainly occun-ed 
in males. 

871. The exciting causes range themselves under the heads of 
perverted innervation, morbid conditions of the blood, diseases of 
the lungs, and mechanical inilueDces. 

372. Perverted innervation may be centric, reflex, or intrinsic. 
The cfntric mechanism is e-xemplified by palpitation from emotion 
of various kinds, over-study, mental excitement, the abuse of alco- 
holic liquors and tobacco. To this category belongs palpitation 
attending certain centric nervous diseases, as hysteria, epilepsy, 
spinal irritation, chorea, hypochondriasis, and cerebral erethism 
with insomania. To r^iex mechanism may be traced over-action 
excited by dyspepsia of all kinds; by certain articles of diet, aa 
strong tea; liver disease; intestinal irritation, verminous or other; 
ovarian irritation and disordered menstruation; venereal excesses; 
masturbation and spermatorrhcea ; and intercostal neuralgia. The 
play of the intrinsic ganglionic system of nerves is difficult of 
proof; but it is probably not the less real. It has already been re- 
ferred to [asa]. 

87S. Blood altered in composition, it is to be presumed, irritates 
the nerves presiding over the specific exdtability of the heart, K 
so, the mecnanism becomes really reHex. Be this aa it will, span- 
lemia, plethora, uriemia, hyperinosis, hypinosia, gouty and rheu- 
matic blood, seem all capable of inducing palpitation more or leas 
actively. 
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874. The influence of pulmonary disease is less frequently appa- 
rent than might be supposed. Still, the over-action, entailed by 
chronic bronchitis and emphysema on the right side of the organ, 
extends to the left, and constitutes a form of palpitation. 

875. To the mechanical order belong cases referable to distortion 
of the chest, pressure from abdominal fluid or tumors, pregnancy, 
tight-lacing, sideward displacement of the heart by pleuritic effu- 
sion, &c. 

876. IVeatmeni. — The treatment embraces (a) the management of 
the fit ; and {b\ during the intervals of seizures, the removal of the 
conditions exciting them. 

877. (a.) It may be possible sometimes to remove the cause of a 
fit at the time of its occurrence, as when palpitation depends on 
acid and flatulent dyspepsia. But in the majority of cases during 
its actual presence our exertions are directed rather towards lessen- 
ing the intensity and shortening the duration, than removing the 
cause of the seizure. * 

Thus the duration and amount of suffering may be diminished 
by free doses of antispasmodics, assafoetida, musk, and valerian, 
especially in hysterical persons; by difirisible stimulants, ammonia, 
the aethers, and very strong coffee; by narcotics and sedatives, 
opium, hyoscyamus, hydrocyanic acid: if the excitement of the 
organ be great, and its action not distinctly irregular, digitalis may 
be used with propriety. Acidity and flatulence, frequent causes of 
palpitation, may be corrected by soda and cajeput oil; a loaded 
stomach freed oy an emetia If plethora of the sthenic kind be 
present, cautious venesection is advisable: if of the asthenic, digi- 
talis tranquillizes the organ speedily. Should a gouty or rheumatic 
state be discoverable, colchicum, guaiacum, and ammonia, and irri- 
tant stimulants to the joints, are the best remedies. Heat may be 
applied to the extremities; but the application of ice over the 
heart is a dangerous practice, especially if the rhythm of the organ 
be in the smallest degree affected. 

878. (b.) The measures to be adopted in the intervals will often 
vary in their essential feature with the nature of the constitutional 
or local fault that excites the paroxysms. But there are besides 
some general rules, applicable under all circumstances, which may 
be set down here. Persons subject to palpitation should avoid 
stimulants in any quantity, over-exercise, over sleep, emotional and 
intellectual excitement Hydrocyanic acid, aconite, digitalis, and 
belladonna, internally, varied according to circumstances (the latter 
also in the form of plaster over the heart), coupled with the use of 
the shower-bath, strict attention to diet, regularity of bowels, 
cheerful occupation, and, lastly, change of air, will either remove 
the tendency to palpitation altogether, or greatly mitigate the 
severity of the seizures. Should there be the least evidence oi 
spamemia, iron is indispensable. 

10 
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n.— PALPITATION OF TRREOCLAR RHYTHM AND FORCE. 

379. This variety of palpitation ia in its extreme forms essentially 

fiaroxysmal : peroiatency of its highest degree and continuation of 
ife wouW be, in point of fact, incompatible. 

360. Symploms. — A typical paroxysm is characterized as follows, 
Molorialiy: the action of the ventricles is remittent, hesitating, or 
anticipating; intermittent at regular or irregular intervals; the 
force of contraction now increased, now diminished ; the sequence 
of the auricular and ventricular contractioua irregular; the syn- 
chronism of both ventricular, as alao of both auricular, contractions 
lost; the valvular and papillary actions more or less perverted in 
rhythm; the rate of motion perpetually changing; and associated 
with all this, probably, in some cases, genuine tremor of the organ 
[354]. Semorially: ciimbinations in all conceivable varieties of 
cardiac pareesthesite and hypuricstbesiic — making up in their total- 
ity various amounts of so-called "pnecordial anxiety." 

381. A sort of order in disorder is sometimes observed — a regu- 
lar recurrence of certain conditions of irregularity taking place at 
fixed intervals; in these rare cases cycles of irregular action really 
exist. 

The radial pulse of course shares in the rhythmical disturbance. 
The precise relationship is, however, very difficult to trace; tha 
weaker class of systoles fail constantly to impress the artery at the 
wrist. This matter has, however, been already considered [173], 
The rate of pulsation at the wrist may, in one and the same case, 
be momentarily marked at fifty in the minute, the next instant rising 
to a hundred and fifty, or becoming uncountable from combineo 
frequency, irregular rhythm, and unequal force. 

362. Syncopal tendency, or actual passing syncope, pallor of faoe^ 
alternating it may be with lividity, breathlessneas, thirst, nausea or 
vomiting, disposition to relaxation of the bowels, haggard and 
anxious countenance, ioteaae general uneasiness, jactitation, alarm, 
and even fear of death, and clammy perspiration, mark at once the 
reflex suflering of allied organs, and the deep sympathy of tbo 
frame at large with the disordered function of the heart. 

36S. Immediately on the close of an' attack, copious watery fluK 
from the kidneys sometimes occurs. 

384. Plujat'eal airjns. — The impulse may be slight in amount, flut- 
tering in character; or irregularly forcible, now strong, now lost, 
both to the eye and hand; in extreme cases the motion becomoa 
jogging, trembling, rolling, quivering, or indescribable. 

A heart beating, now fifty, now one hundred and eighty or mora 
times in a minute, now with excessive force, the next moment with 
such feebleness that the hand scarcely catches the impulse, cannot 
fiiil to become more or less clogged and obstructed internally. The 
evidence pf this appears not only in the syncujial and sulI'acativA' 
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tendencies of sucb fits, when at all prolonged, but in the increased 
area of the heart's dulnesa — especially to the right of the sternum. 

The rhythm of the sounds is, of course, altered — reduplication 
is common [176]. Their Blrength and quality vary from moment 
to moment — the general tendency of the 6rsl of the two, especially, 
is to shortness and undue sharpness of tone ; but occasional forcible 
contractions may give a healihy systolic sound, masked possibly 
by parietal shock or pericardial rub. On the occasional occurrence 
of dynamic murmur I have already dwelt sufBcienlly. 

Sy5. Gniise3. — The extrinsic causes of palpitation of this form 
are the same as those of the simple variety. The intimate mechan- 
ism of irregularity has already been considered [33B]; the intrinsic 
conditions in the heart and its appendages which bring that 
mechanism into play — which cause a given heart to palpitate 
irregularly rather than regularly — are not only beyond our ken, 
but defy our means of investigation. 

SS6. Proi/nosia. — The prognosis is, absolutely speaking, serious, 
and relatively much more so than in the previous variety. Mere 
irregularity of rhythm, if extreme, cannot be regarded as a matter 
of light importance — notwithstanding exceptional individuals exist, 
who, by some peculiar idiosyncrasy, enjoy good health, though 
their pulse be more or less irregular [34(3]. But in these persons 
the organ, though irregular in its beat, is normal in force of action 
— now the case becomes a very different one where palpitating 
motion is added to irregularity. And though by possibility the 
combination may exist without structural change, I confess 1 have 
rarely encountered It, where there was not either certainly or strong 
suspicion of alteration in the heart's texture. At all events, 1 am 
persuaded that when elderly persons are the frequent subjects of 
what ia called "stomach palpitation," the assumption that, because 
no valvular signs or evidences of marked hypertrophy or dilatation 
are discoverable, therefore the heart is sound, ia a positive error. 
There may exist (as demonstrable post mortem) soft Sahbiness of 
texture or incipient fatty atrophy, which clinically gives no appre- 
ciable sign. Death may, under such circumstances, actually occur 
during the fit. 

387. TVtMliiiejU. — In treating a paroxysm of this, as of the pre- 
vious, form of palpitation, the search after causes must never be 
omitted : that search is even more important as a guide to manage- 
ment in the intervals. 

S88. Stimulant and antispasmodic medicines are especially indi- 
cated in this form; if there be local pain, opium must be had recourse 
to. Mustard poultices to the priecordial surface seem, in some caaoa, 
lo help in regulating the heart's actiun; they lessen local distress, 
and never du mischief. Digitalis is n remedy of doubtful propriety, 
even where the rate of motion is much accelerateil ; it may readily 
contribute to congnlntion of b1oo<l within the cavities. 

tf6V. 1q the intervals, iron and other metallic tonics, the um of 
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the Bhower-bath, and an invigorating regimen generally are mi 
cated. When ihia can be eflected, change to a climate at once mild 
and bracing should be tried. Walking exercise under favorable 
climatic conditiona sometimes proTes very aerviceable, where no 
structural cliange has occurred in the heart: I have known apedea- 
triao excorsion in a mountain district, under such circumstances, 
prove Bingularly restorative, 

III-— DECREASED ACTION AND SYNCOPE. 

890, Decreased action of the heart, affecting force and frequency 
of contraction, if carried to extremes, produces syncope. In ita 
minor degrees, and if an habitual state, it entails general languor of 
the functions, Let us Srst consider the phenomena in their extreme 
degree. 

A. — Btmcopr. 

' 891. Syncope, in ita most perfect condition, is a state of apparent 
lifelessnesa, in which failure of the heart's propulsive action forma 
the first link in the chain of events lending to somatic death. The 
second link, suspension of the functions of the encephaloo, is fol- 
lowed, almost accompanied, by the third, cessation of breatiiing. 

892. Chutes. — The conditions which appear to predispose to syn- 
cope are the female aex, early adult age, nervous and especially 
hysterical temperament, epanasmia, general weakness, and idiosyn- 
crasy. Oases every now and then occur in which the importance of 
the latter condition appears paramount. I have met with some 
half dozen persona in the course of my experience who, perfectly 
Bonnd in all iheir organs, were in the habit of fainting, sometimes 
without the intervention of any traceable exciting canse, sometimes 
under an influence so slight that in the mass, even of feeble and 
nervous women, it would have proved wholly incapable of arrest- 
ing the actions of the hearL Doubtless in such persons there must 
be some inherent weakness or specific impressionability in the car- 
diac plexus, the cardiac ganglia, or the connected centric portion 
of the nervous system. 

893. The exciting causes of syncope, excessively numerous and 
diversified, may be arranged under three heads, dynamic, haemic, 
and orijanic including mechanical. 

89-1. Dynamic. — In this group of cases the proximate cause of 
Btoppftge is either failure of the special irritiibility of the heart, 
paraJyeis of its motor nerves, or spasm of its fibre: and in the 
majority of cases it is impossible to affirm with poailiveoess which 
has been the mechanism at work. 

But in this group, without attempting their finer distinction, 
there can be no error in placing syncope from the paroxysm of 
angina; from fatty heart, without rupture or inlracardiac coagu- 
lation j from the influence of certain drugs and chemicals, as 
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Qigitaljfl [S43], aconite, tobacco,' artimoDy, bydrocjsnic acid, col- 
cfaicum, oxalic acid, and arseoic;' from the eSbcts of lightning; 
from excessive galvanic atimiilus [407]; from prolonged stay in 
the warm bath. Here, too, might be placed the Fatal syncope which 
sometimes puts a close to the lingering career of phthisical patients, 
and which, it is suggested by M. Louis, may depend on "fatigue of 
the heart," 

Direct injury to the brain, as in general and severe concuasion,' 
sadden mechanical impression on the semi-lunar ganglia, and solar 
plexos, as From a blow in the epigastrium; specific impressions on 
the nerves of sense, as in cases oF Fainting from particular odors, 
or, in individuals of exquisite musical organization, oF syncopal 
tendency from continued false notes impressing the ear; acting 
through the uterine nerves, the movements of the fcetus in nlero; 
through the nerves of the stomach, indigestible food,' or a draught 
of cold water taken during perspiration; excessive hunger or 
naosea; through the cutaneous nerves, injuries to the surfiice, as 
burns; through the nervea of the urethra, the introdnction of a 
bougie — may all induce syncope. • 

loltiDse emotion of all kinds, pain, the sight of injuries indicted 
either on oneself or on others, occasionally arrest the heart's beat, 

S96, Heemic. — Here appear actual loss of blood, acting both 
directly on the heart in consequence of deficient immediate stimu- 
Itu to the ganglia and substance of the organ, and indirectly through 
impaired innervation; also the circulation of imperfectly oxygen- 
ized blood, as where syncope occurs from non-ventilation in crowded 
rooms; draining of the water, as of other elements, of the blood 
through profuse discharges, diarrhoeal or other. Under this head 
may also be placed cases of fatal syncope from coagulation within 
the pulmonary artery — forming a link with the following group. 

896, Ori/atiic and Mechanical. — Here may be ranked cases of 
fiuQting from pressure of blood thrown into the pericardium From 
rupture oF the heart, or of an ancurismal sac (the nervous shock 
of the injury playiug a part too in the result); from disturbed circu- 
lation depending on ruptured valve, or even ou oldstaudiog organic 
dbeasfl of a valve,' or on sudden obstruction of a coronary vessel; 

' From experimenU miidc maay jean tgo, S 
the alootiiM oC lobsooo oeted (pecUily on Uia i 
Ihthurt. 

■ TIm MitB of potash, magnesia, lino, oopper, and litne ltiJeot«d into th« blood 
bj Dr. BliLk« appeared M destroy life b; Bpeciallx aanalling iLe haart's imUbilit;. 

' Hanuoiitiiag irith Itie r««all4 of Legalloia' experimeDts, whioh show that, 
tliangb the heart oantlnau to b«at after gradoal and piecemeal remoTal of tLe 
«Dlin hnlu, it8 moTementa are arrested bjr indden cmshiag of tbe encephaloD. 

* In part, hottsTer, thla may be boat the mechanical affeots of diatenilon wlUi 
fU. Hbw bread rapidly Mlea, especially if the atomacli luu been for *ome time 
Mnpty, may aolaallj' indnoe fatal »yDcop«. Every one knuntlie story of Otway*! 
diwth from (trallowiiig ■ roll when in n atate of Blarvation. 

* Th« only example, atrictly in point, of this kind ia rnniiabed by Uie btal 
fTii«wj>« of aortio regantitation, the tneoliwiiitm of which will b« mom fully doo- 
Udared hereafter. 
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rrom the entry of air into tlie circulation ; from the sudden removal | 
of exlra-presHure, to which it had long been habituated, from a J 
portion of the vascular system, as when fainting follows the in- 
cautiously rapid removal of ascitic fluid. 

397. As matter of actual experience, Byncope is oftener indaced 
by a combination of difl'erent causes than by any siDgle one of the 
number. Fatal failure of cardiao action during the adminiatratioa 
of chloroform, iu cases where somatic death is very immediately 
effected through the heart, may be cited as an apposite example. 
In the first place it cannot be questioned, it appears to me, that ia 
the mass of cases of actual death, or of imminent unachieved death, 
from chloroform, saturation of the nervous centres, for the tissae 
of which the hydrocarbons seem to have a special affinity, is the 
essential and radical cause of the event. Now the medulla oblon- 
gata being poisoned, its inhibiting function and that of the vagas 
being excited, and the heart's owe texture being supplied with 
blood largely impregnated with the inhaled vapor, it follows that 
anassthesia of the cardiac ganglia and of the cardiao plexus, with 
impairment of sarcous irritability, are readily conceivable, nay, na- 
oessarily produced, effects. Yet to all these combined conditions 
death cannot in ordinary cases be referred — for the respiration in 
healthy animals invariably, or all but invariably, stops before the 
pulse — the death ia aspbyxial, not syncopal. It is easier to kill 
through the medulla oblongata by arresting respiration, than by 
directly or indirectly annihilating the heart's motor innervation and 
irritability. Some further influence is wanted, in order that the 
common sequence of failures shall be inverted, and that cessation 
of all action in the heart shall precede that in the lungs. Now that 
further influence is to be found, in the human subject, either in 
pure and inexplicable idiosyncrasy; or in pre-existing perversion 
of cardiac innervation; or in actual disease, most commonly fatty 
metamorphosis of the earcous or nervous structures of the heart. 
These seem to be the conditions which occasionally convert para- 
lytic suspension of cardiac movement into tlie second instead of the 
third element of somatic death. Nay, more, it is well conceivable 
that in some instances, where the heart ia in a dynamic point of 
view very eiceptionably impressionable [393], or where its proper 
ganglionic structure has been extensively disorganized, its move- 
ments shall be arrested, before even the nervous centres themselves 
have given evidence of functional disturbance. Death would then 
be primarily and truly syncopal 

898. Analomical Characters. — Does death by syncope entail, aa 
matter of necessity, any particular slate of organs, distinctive of 
itself, and constituting its anatomical character? I believe this 
question must be answered in the negative. The mechanism of 
syncope is so various, its accomplishment sometimes so thoroughly 
instantaneous, sometimes, relatively speaking, so gradual, that the 1 
walls and cavities of the heart cannot be expected to, as they i 
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actually do not, present invariably the same characters. lu one 
case syncope is preluded by feebleness, in another by spasmodic 
force, of contraction ; one individual is gorged with blood, another 
is anaemic, at the moment of the heart's last beat 

Hence it is that in some cases the muscular structure is thoroughly 
flaccid, the cavities large and gaping; in others the walls firm and 
rigidly contracted, the cavities small and closed — the heart's last 
b^t terminating in ventricular systole. So, again, the cavities may 
be empty; they may contain a small quantity of blood, fluid, gru- 
mous or fibrinous ; they may contain good quantities of grumous 
blood. Such blood as is present, is pretty equally distributed to 
both sides of the organ, or ^ere may be an excess on the right — 
though never to the degree seen in death by genuine asphyxia. 
There may or may not be fluid blood or actual fibrinous clot in the 
pulmonary artery. 

Bichat taught that when syncopal death occurs in the course of 
various diseases indiscriminately, the lungs are **as a constant rule 
almost entirely free from blood. ' He ascribes this freedom of the 
lungs to sudden cessation of the circulation; but in point of fact 
the cessation is not always absolutely sudden. There is time allowed 
for stagnating blood to accumulate in the pulmonary vessels. And 
80, as matter of experience, some slight engorgement may h6 found 
occasionally in perfectly healthy lungs after syncopal death ; never, 
however, that massive engorgement of capillaries and fine vessels 
appertaining to asphyxia. 

The encephalon, unless under circumstances wholly exceptional, 
is pale and bloodless. 

899. Symptoms, — Syncope, whether induced directly by failure 
of the heart's irritability, or indirectly through deficient supply or 
perversion of nervous influence, by loss of blood, or by mechanical 
causes, occurs with very much the same train of symptoms when 
actually and completely developed. But in respect of premonitory 
occurrences and the sequence of symptoms, differences occur accord- 
ing to the nature of the cause. 

400. (a.) Premonitory. — The more important of these are: nausea, 
sinking feel at Xhe epigastrium, disturbed vision, vertigo, tinnitus 
aurium, confusion of thought, pallor, drawing of the features, in- 
clination to clammy perspiration, tremulous contraction of the mus- 
cles, or slight convulsions, chattering of the teeth, and failure of the 

Eulse. Ooe or more of the«e may announce the coming syncope; 
ut in a certain proportion of cases the actual stoppage of the heart's 
action is sudden. 

401. (6.) Actual — As the syncopal state grows more complete, 
the pulse, though absolutely wanting at the wrist, may often be 
faintly felt in the carotids; the patient becomes totally unconscious; 
the surface cool, clammy, or natural in feel and temperature ; the 

1 '< Vie et Hort," p. 189, Sidme Wt., 1805. 
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features contracted ; the n area pinched; the lips of marble pallor; 
the face and akin generally more or leas blanched ; the reepiration 
suspended absolutely, or almost imperceptible; the pupila diluted: 
iu some few instances the sphioctera of the bladder and reetum 
relax. Meanwhile the heart's impulse may be almost or completely 
lost to the eye and hand; the sounds nevertheless may still remain 
distinclly audible; both are, of course, exceedingly feeble, the first 
very short, the second generally lost at the apex. When the heart's 
motion wholly ceases, and the syncopal state is carried to its ex- 
treme point, no vestige of sound can be caught. Absolute suspen- 
sion of cerebral' and of pulmonary action follows. 

Pre-existing murmur may cease to be audible, though the heart's 
sounds coutiiine perceptible [278]. 

402. Duration. — Lasting for an iDstant only, for seconds, or for 
a very few minutes, ordinary syncope terminates by gasping or 
rather sighing respirations, at long intervals, and gradual return of 
pulse, consciousness, and color. Sometimes vomiting or discharge 
of flatus, convulsions, palpitation, or profuse perspiration, take 
place at the time of returning consciousness. Various panusthesiie 
may be felt in the limbs, and the phenomena of re-establishment of 
somatic life, are on the whole generally represented by those, who 
have felt them, as painful and distressing. Yet not always so, if 
we may trust the quaint and picturesque description left U8 by 
Montaigne of his recovery from fainting caused by a fall from horee- 
back.* 

It would be difficult, if not impossible, to 6x with certainty the 
length of lime the heart may fail to give signs of action either to 
the hand or ear of the observer, without necessarily ceasing lo beat 
for ever. But I do not believe there is any record of trustworthy 
character proving that its action has ever been re-established after 
all cardiac sound had ceased for five minutes.^ 

403. Diagtwsig. — Syncopal tinconaciousness will be distinguished 
lirom that of asphyxia by the pallor of surface; in the latter state 
congestion and general lividity of the head and face exist, and the 
heart continues, though feebly, to beat. — In ureemic coma, or semi- 
coma, there is pallor of face to deceive, but it is an cedematous 
pallor; the odor of the breath is urinous; and, finally, the state of 

■ Thi uiaient BjnoDTins of e^oope, drtiquivm animi and UipvlAgmia, show Uia 
ImporUnua of tliU oUinent of the s^mptonuitatogr. 

"... Mais k U 'Mt6 Don sHDlemenl Exvmptv ile <)#p]slair, tins mwl^e k otW> 
dottlMar qoe soDteDt cenlz, qai se luBttsnt gllBS«r an Bomniiril. . . . Je pretiiiB 
plaiiir k m'ltnuguir. et & mo Isfaaei ftller. C" KasaU," Mr. U. obap. vl.) In the 
■■me ohapter Uio umte caaa^Ut expr«Bitee the opinion tli&t in all probabllll^ the 
nomeot or puMge from lite to death le analtemlDd with Irai-iil or laffuriDg of 
my kind — an opinion mnoh more accordant )rltb observntion than that buhc- 
qoently tendered by Baffon, who romanoee nctalilUu oonoenung tbal"iDO«t abaip 
paJn which ptvoedea fainting or death." 

* Jout peremptorily afflrmi, that the abwnce at BDRcilllatory tlgOM et Cftrdlao 
aotloD, eren if ''prulongitd for lume minnleE," ia not an "luUliblo >i|jii ot doalh." 
(" D» U Hort at de sea CaraoUrw," p. SI.) 
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the heart's sounds and the falness of the pulse at the wrist will pre- 
vent error. — Apoplexy^ though traced past mortem to cerebral hemor- 
rhage, sometimes occurs with pallor of face; the state of the pulse 
and of the heart prevents the possibility of error — in apoplexy, 
neither heart nor pulse fails in strength, and both may act with 
undue energy. — Hysterical trance or Isihargyy with absolute motion- 
lessness, closure of the eyes, almost complete suppression of respira- 
tion, simulates syncope ; but there is no pallor, and the pulse beats 
steadily and with distinctness. 

The only serious difficulty consists in diagnosing with certainty 
that rare form of prolonged syncopal trance, in which somatic, and 
ultimately even molecular, death may be closely simulated. This 
involves the question of the signs of death. 

The alleged characters of r^ death may be enumerated as fol- 
lows. Absolute immobility of the body; cooling of the surface; 
muscular (cadaveric) rigidity ; opacity of the tips of the fingers, 
examined opposite a strong light ; lividity and staining of depend- 
ent parts ; an odor sui generis; absence of moistening of the mouth 
after it has been artificially dried : relaxation of the sphincters ; 
the existence of higher thermometric temperature at a certain 
depth within the bowel than on the surface ;^ total absence of car- 
diac sounds ; absence, of breath-mark on a glass held close to the 
mouth ; non-formation of blebs under the action of boiling water 
dropped on the skin;* non-appearance of blood from incision of a 
mucous membrane; insensibility of the muscles to the galvanic 
current; state of flexion of the thumb within the flexed fingers; 
flattening of the cornea; change of form of the pupil, from the 
round to the elongated, by lateral pressure on the eyeball (Sipault) ; 
dilatation of the pupil, with insensi|^ility to the galvanic current; 
disappearance (beginning with the deepest) of the three images, 
which are during IJfe visible in the depths of the eye, if a lighted 
candle be held before that organ (Legrand). 

The conscientious analysis of M. Josat {he. eit) has shown that 
no single one of these characters is worthy of implicit trust ; but 
in proportion to the number of them associated in any instance, 
may the certitude of decease be assumed. Still, in doubtful cases, 
before a positive opinion is hazarded, sufficient time should be 
allowed for the development of putrefactive changes ; lest a catas- 
trophe, the most horrible the mind can conceive, occur. 

The feats of the Hindoo Fakirs, who, it is averred, bury them- 
selves alive, and live in a state of ^* self-hypnotism" for a consider- 
able number of weeks without oxygen, seem to me to rest on no 
trustworthy evidence. Even were aisinterested witnesses prepared 
to vouch for the fact, I should avail myself of Hume's argument 

' For the aocoiint of an initrament invented for asotrUdning this charaoter bj 
If. van Hengel, vide "Oaz. M6dicale de Paris," 1848. 
' It appears certain, however, that blebs wUl sometimes form after real death* 
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'oing miracles in general, and prefer believing that a oertaiB 
number of honeat persona had been deceived, than that the laws of 
nature had been reversed. The raising of a mango tree from the 
seed in a single hour — stem, leaves, flowers, fruit — a proiligy daily 
accomplished by Hindoo operators, is a sufficient evidence of iha 
remarkable powers of deception possessed by these people, ( VvU 
Appendix.) 

404. Proijnosia. — In the immense majority of cases syncope is 
recovered from, and without sequential ill efi'eot. Nevertheless, if 
chance brought the physician in presence of an attack of syncope 
in a person of whoso medical history he knows nothing, and more 
especially if that person were no longer young, a cautious opinion 
as to the issue should be given. Organic disease of fatal tendency 
may in truth bo present, but undiscoverable, on account of the 
heart's quasi inaction, or but feeble effort at pulsation. It is affirmed 
that syncope has sometimes terminated fatally in cases of pure 
ansemia; and inasmuch as I have seen such aniemia end by death, 
I can well conceive that its immediate mechanism may be syncopal. 

On the other hand, syncope, instead of destroying, proves the 
' Very means of preserving, life tinder certain special circumstances. 
The fatal termination of grave hemorrhages, traumatic and idio- 
pathic, is very frequently prevented by failare of the lieart's action 
giving the necessary time for the stagnating blood, within the bleed- 
ing vessels, to coagulate and close their opened orifices. 

405. IVeatment. — In treating an attack of syncope, the first mea- 
sares are to place the patient horizontally with the head on, or 
below, the level of the shouldora, to allow a free circulation of cool 
air, and remove all pressure from the neck and chest. If the syn- 

, cope be caused by loss of blood, a tourniquet may be applied with 
I* advantage to one or both femoral arteries. Stimulant impressions 
on the nerves— on those of the nostrils and lungs by ammonia, 
strong acetic acid, the fumes of burning feathers — on those of the 
ekin by the cold water dash, the application of vinegar to the tem- 
ples, slapping the palms of the hands or surface generally, frictions 
vith stimnlant liniments along the spine — on those of the stomach 
(if the patient can swallow), by a draught of cold water, frequently 
arouse the heart instantaneously. Ether, aromatic spirits of am- 
monia, or brandy, should be given internally — if possible, by the 
mouth; if this be impossible, and the fit be prolonged, enemata, 
with ammonia, turpentine, or brandy, may be administered. It is 
scarcely necessary to aay, that if protracted syncope depend on an 
overloaded state of the stomach, an emetic should be given (by the 
rectum, if otherwise impossible): flatulence may be relieved by the 
rectum-tube, and an assafoatida and cajeput enema. 

406. In cases of protracted fainting, assuming the serious cha- 
racter of suspended animation, hot applications, sinapisms or tur- 
pentine fomentations, to the heart and spine, electro-galvanism, and 
artiiiolal respiration, must be succesaivoLy had recourse to. If the 
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e be loss of blood, transrusion presents itself as a Bn&l measure. 
The last three agents require special consideration. 

407. Valentin, Heule, Budge, and others, have distinctly shown 
tbat the heart's action niay be re-escited al^r stoppage by galvanic 
stimalation of the roots of the spinal accessory nerve, and of the 
first four cervical nerves, and of the aynipathetic filaments belonging 
to the organ. Schifi' stales that increase of the heart's vigor takes 
place under very gentle stimulation of the pnenmogastric. The 
recent experiments of Mr. Lister' seem to establish the general 
conclusion, that very mild galvanic currents passed from the pos- 
terior region of the spine, in the course of the vagi, and through 
ibe cardiac sympathetic excite, %hile strong currents exercise an 
"inhibiting" influence upon, the heart's actions. But when exhaus- 
tion has occurred in the animal experimented upon, a much stronger 
current is required to stimulate the heart, than whea its nervous 
energy is scarcely or not at all impaired. 

The practical guidance seems clear as to the force of galvanic 
currents to be employed in cases of protracted syncope in the hu- 
man subject. The gentlest amount of galvanic stimulus should 
&rst be tried: but it is clear, if there has been much previous ex- 
haustion, a very powerful current, which under ordinary circum- 
stances would have arrested the heart's play, may be required to 
revive il. Caution is clearly of deep importance; Dr. Brown- 
S^uard is doubtless correct in his strong assertion, "The best means 
we possess for destroying the remains of life in dying persons, is to 
subject their nerves and their muscles to the excilimj and exhaiuting 
action of galvanism." So, too, a Committee of the Soci^ttS d'Emu- 
lation de Paris fouud that electricity, employed as a general nervous 
stimulant, rapidly exhausted the nervous excitability of animals in 
the last stage of chloroformization.* 

408. Transfusion of blood has been mentioned as a final remedy 
when suspended animation depends on excessive hemorrhage. The 
propriety of the measure under these circumstances is self-evident. 
Bu% possibly, even in prolonged syncopal trance of other mechao- 
iam«t, the injection of blood might stimulate the vaso-motor system 
of nerves, and bo act on the heart. The marvellous eflects of saline 
injections in cholera Asiatica, suggest the possibility of their proving 
yet more useful in syncopal loss of animation. Again, a patient, 
quasi-dead from cholera, may be temporarily resuscitated by the 
injection of a Quid imitative in temperature and saline constitution 
of the water and salts of the blood; true, in the great majority of 
oasea he eventually perishes; but here there is the disease to destroy 
— in the case of revival from mere trance there is none. 

409. In employing artifii^ia! respiration gentleness is of the last 
importance. I long since pointed out the danger of producing in- 
titJobnliu' emphysema by too forcible insufflation.' i^'orce is tauiL 
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' And in truth tbe efficacy of artificial respir&tioD in genaine syncopi 
I trance must be limited euough. It is another matter, where syn- 
poope is secondary to asphyxia, as iu cases of immiDent death from 
ebloroforiQ inhaiation. 

B, — HiBiTUAii Pbkblb Aonon. 
410. Persistent impairment in the vigor of the heart's contrfto- 
tions attends a variety of organic changes of ita texture, aciil« and 
chronic. But such impairment is also observable in some cases, 
where no appreciable failure or perversion of cardiac nutrition can 
be detected ; and to these only is ^ference intended in the present 

L place. 

f 411. Symptoms. — Where the heart is habitually feeble in action, 
coldness and clammineas of the extremities, oedema of the ankles 
and insteps, shortness of breath, frequent inclination to faintness, 
Bensations of languor and ennui ; low spirits, anorexia or depraved 
appetite, foul breath, and constipated bowels, are more or less con- 
Btant symploma. 

Physical siyns. — The heart's impulse ia feeble ; its sounds want 
tone. Keduplication of the diastolic sound at the base is common, 
and palpitation easily excited. 

412. Treatment. — This slate of things, which I have principally 
seen in young females, and often in connection with disordered 
menstruation, is curable by attention to the stale of the uterus, and 
by the tonic invigorating plan of treatment. Moderate walking 
exercise is essential, though commonly very much disliked by the 
patieat. Horse exercise proves serviceable also. 



IV.— ANUINA PECTORIS. 

41S, By the phrase angina pectoris, or "sufTooative breast-pang," 
is understood a paroxysmal neurosis, in which the heart is essen- 
tially concerned. As far as it goes, this definition is, 1 believe, un- 
assailable: its logical defect is inadequacy; a defect that cannot be 
got rid of, until our notions of iho intimate nature of the aSoctioo 
acquire much greater solidity tban they at present possess. 

414. Symptoms. — The dominant symptom of angina is pain; with- 
out this, the complaint cannot be said to exist. 

The essential seat of the pain, in the great majority of cases, cor- 
responds to the prjBCordial part of the lower 8t«rnal region — as far 
as mere topography goes, it seems, consequently more directly con- 
nected with the right than the left side of the heart. By some 
exceptional persons, the pain is especially referred to the middle, or 
even upper, sternal region. 

Aasociutcd with this pain, appears tenderness in the spot — cuta- 
neous, or at least superficial, hypertesthesia. There is no positive 
evidence of increased tactile sensibility of the heart itself. 

In character, the pain is rarely dull or aolung; much more com- 
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roonly gnawing, tearing, lancinating, cramp-like, or indescribable — 
an exquisite torture, grasping, coDstriclive, and Huffi)cative. 

Synchronously with the cardiac seizure, or a little later than this, 
there may, or may not, occur (ibe affirmative by far the more com- 
moaly) various painful sensations in other parts. Pain shooting to 
the mid-dorsal spine, to the left aide of the neck and occiput, the left 
shoulder, the entire length of the left arm, or stopping short either 
at the insenioD of the deltoid, or at the bend of the elbow, or limited 
to the middle inner aspect of that arm, or similarly affecting both 
arms, or much more rarely the right arm alone, or aometimos pass- 
ing to the left leg, sometimes invading the four extremities at once, 
and occasionally involving even the testes — pain thus localized, 
possesses the shooting, stinging, tingling, and benumbing qualities 
of neuralgia. These pains are habitually regarded as secondary — 
reSex, or sympathetic of&eta from the cardiac nerves primarily in- 
Tolved. 

415. The seizure, in the majority of instances perfectly sudden, 
occurs without the slightest warning ; in rare instances the habitnal 
snflerer receives notice of the coming fit through certain cardiac 
parf(>sthesite [321]. He knows also tnat certain movements and 
acts will either positively, or nearly so, produce i^a attack. 

416. Nothing can be more contradictory than the stateraenta of 
writers concerning the state of the pulse in angina; cascji free from 
abvicms organic disease of the substance and of the valves of the 
heart have evidently not been discriminated from others in which 
more or less grave lesions of the kind existed. It is, further, very 
necessary to separate the pulse of the seizure from that of the in- 
terval. 

Now the pulse in the interval, as far as I have seen, possesses no 
special character; in frequency, and in force, and in rhythm its 
attributes are those of health — provided the disease be either 
ostensibly dynamic, or there be no obvious structural change pre- 
sent, capable of accounting for perversion in one or more of those 
characters. I have very rarely seen a patient in the actual height 
of an anginal paroxysm; but that towards its clo.se, in cases of 
recovery, there most certainly need be neither acceleration nor 
irregularity of beat, I can aver from my own experience. Angina 
resembles epilepsy, in that the actual 6t is relatively seldom wit- 
nessed by the medical observer; still, oases have been recorded 
showing that in the very extremity of the pain the pulse may be 
perfectly regular, and scarcely exceed by half a dozon beats per 
minute the rate normal in the individual — an increase of fifteen to 
twenty beats has, on the other hand, been observed. 

In tits destined to terminate fatally, the pulse becomes almost 
imperceptible for some moments before death, and may or may not 
be disturbed in rhythm. 

417. The physical signs connected with the heart, provided no 
obvious orgauto disease exist, are not oecessarily abnormal. Tlie 
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impulse and the sownds may be Datural — there is no murmur. IP 
■ there be notable disturbance in any of these points, that disturb- 
I ance is the exponent of pre-existent organic diaease. Even rhythm 
is not of necessity disordered — except where such disease is present. 
All this is d fortiori true in the intervals of seizures: a past attack 
of angina leaves no impress on the structure or actions of the organ. 
Us, Dyspncea, subjective or objective, is not an essential phe- 
Domenon of the anginal 6t. Thenumber of respirations per minute 
may stvonilarity be augmented — though never to any notable de- 
gree: but a real sense of dyspnoea — a marked increase in the 
craving for breath— does not occur in the pure disease. Special 
byperfesthesia of the medulla oblongata or pulmonary branches of 
the vagus is not, in other words, excited. It may, on the contrary, 
almost be affirmed that the special sensibility of the pulmonary 
Derves is temporarily maintained below par; for the afoowit of ex- 
pansion with each inspiration is lessened, by combined consensual- 
wm and volition, from the dread of increasing the post-eternal 
pain, while the number of breathing acts in the minute scarcely 
andergoes any, and certainly not a commensurate, increase. By 
an effort of the will, if the patient have the courage to risk the 
chance of a moment's extra agony, the chest may be freely ex- 
panded. Kay, more, there are exceptional cases wherein, as long 
since noticed by Parry, momentary release from sufleriug is ob- 
tained by taking a full inspiration, throwing the shoulders back, 
straightening the spine, and keeping at tlie "top of the breath." 

It may safely be assumed that in cases of angina, where marked 
lividily of the face and genuine dyspoooa exist, the orifices or walls 
of the heart are gravely unsountl, 

419. The gastric branches of the vagus are not always implicated. 
But violent and continued eructation (not explicable by the nature 
or recency of the last meals) and sometimes vomiting, every now 
and then, prove the existence of irritation in those filaments. Fla- 
tulent distension of the entire abdomen is sometimes observed. 

420. The encephalic functions remain unaffected — one of the 
most distressing parts of the seizure arises from the clearness of 
the perceptive faculties. 

421. Slight convulsions occur occasionally; the gravest tetanic 
spasms, with complete opisthotonos, have been witnessed. When 
the seizure has been of this kind, tonic spasm may hold on, in some 
epots, hours afler the actual 6t has passed away.* 

422. There may be a full discharge of watery urine. 

423. Qmeral i^i/mptorm. — The general symptoms are those of 
nervous shock — pallor of surface, cold clammy perspiration, fall in 
temperature of the surface generally, intense anxiety of countenance, 
and not only dread of approaching dissolution, but profound con- 
viction that life cannot go on unless iustantaneoas relief be af- 
forded. 

■ AUingbam, C. C. B., FvmalM, vol. xvU. p. Ci7. 
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424. TermtncUiona and Duration of the Fit. — Lastly, a few seconds, 
or a few mioutes, the anginal seizure may continue to recur, with 
variable intensity, several times (luring an hour or more; a paroxysm 
may thus be single or composed of a number of successive seizures. 
In either case, if the issue be &vorable, it goes as suddenly as it 
came — leaving as its sequence a feeling of general exhaustion, 
accompanied with a strong sense of present relief. Or death takes 
place in the manner to be presently described. 

The termination of the attack is sometimes followed by tempo- 
rary hydruria. 

425. Manner of Death. — The immediate mechanism of death 
appears, as far as evidence goes, to be syncopaL But the condi- 
tions, directly antecedent, vary. Thus, the fatal syncope mav be 
perfectly sudden, instantaneous, coeval with a single pang — there 
may be no time for struggle, for pulmonary congestion, for external 
convulsion: the most perfect placidity of expression, and calmness 
of attitude are under those circumstances found in the corpse.^ Or 
death may be a more deliberate process : the pulse graduallv fails ; 
fits of brief duration follow each other rapidly ; anxiety ana dread 
of dissolution reach their possible limit ; cold clammy perspiration 
breaks out on the surface ; the radial pulse becomes imperceptible ; 
the breathing grows labored; trismus with clonic spasms of the 
limbs, or it may be of the entire trunk, occurs; insensibility fol- 
lows, and in this state the sufferer rapidly perishes. 

426. Recurrence. — Angina belongs essentially to the class of re- 
current affections — the &ct of one seizure having taken place is a 
reason why others should follow. And with each returning seizure 
the activity of the directly exciting cause is generally noticed to 
have lessened — so susceptible does the nervous plexus concerned 
become, that an influence which at first would have failed to excite, 
eventually readily produces a paroxysm. The first seizure generally 
comes of efibrt of some kind — more particularly that of walking 
briskly up a hill or even on level ground. Sauvages (1763), ex- 
aggerating the importance of this character, makes its occurrence 
a sine qnd nan, by giving it a prominent place in his definition of 
the disease.' The patient, forced by the agonv to stop, is at once 
released — steps forward again, is again brought to a stand still : 
and this process having been repeated a variable number of times, 
walking becomes possible — it may be even with enjoyment; or, 
either from dread of the pain, or from real return of it every time 
the effort is renewed, the attempt is relinquished.' 

I In a case of this spedes, where death ocenrred instantaneoiulj while the pa- 
tient was reading quietly in bed, there was so little distorhanoe of the frame that 
his thumb and forefinger were found in the pamphlet on which he had been en- 
gaged ; the bedclothes, too, were undisturbed. (Case seen with Mr. Q. Bird.) 

* Dr. Latham records a case in which the first seixure took place in bed. 

' " I can walk with ease ten or fifteen miles*' (said a patient to me, trtlAin /Aree 
db^f of his dtath in a paroxysm), " after I have been stopped three or four times at 
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Now, a paroxjBm of this kind may, it is afBrmed, remaia flingla 
for a lifetime of ordinary duration, provided all conceivable excit- 
ing causes be carefully avoided. I have known inBtantaneous death 
occur from angina in a male, aged about forty-five, who had but 
three Hts — the first one year, the second half an hour, before the 
final and fatal one. 

But such distant recurrence is not the rule — the intervals of 
freedom gradually or rapidly shorten ; and eventually emotion of 
any kind, sudden movement, the acts of defecation, of coughing, of 
quickly swallowing water, will induce a fit; or no appreciable canse 
of any kind may precede. Attacks occasionally, but certainly not 
commonly, take place as the patieut drops off to sleep. It is said 
the returns are sometimes distinctly periodical — and that this ia 
one of the numerous forms malarial neurosis may assume. 

427. Duration of the Disease. — In regard of this point the greatest 
diversity prevails. On the one hand life may be prolonged for 
years after the first seizure, and in spite of more or less frequent 
recurrence. At the other extreme, as matter of recorded fact, must 
be placed a caae published by Dr. Latham, where death took place 
in about two hours after the first outbreak of pain. Now this case 
justifies us in supposing that the total duration may be yet briefer 
— and that, occasionally, instantaneous and unwitnessed death, oa- 
carring in persons previously believed to be heollhy, has been 
accompanied with the phenomena of angina. Be this as it will, 
there is no doubt that in the generality of instances the complaint 
runs a somewhat protracted course. Data are wanting wherefrom 
to calculate the mean duration. 

428. Anatomical ComiiHons. — First, there are few, if any, struc- 
tural diseases either of the heart, its orifices, and its nutrient artenae, 
or of the aorta, which are not to be found recorded in the narratives 
of the post-mortem examinations of different victims of angina pec- 
toris. Secondly, there is no conceivable disease of those structures 
and parts which has not in various individuals reached the highest 

Eoint of development, without anginal paroxysms, even of a slight 
ind, having occurred during life: to this proposition extensive 
calcification of the coronary arteries, perhaps, furnishes a solitary 
exception. Thirdly, the organic changes most frequently met with 
have been fatty atrophy and flabby dilatation of the heart ; obstruc- 
tive disease of the coronary arteries by atheroma and calcification; 
and calcification of the orifice and arch of the aorta. Fourthly, the 
rarest changes have been hypertrophy and hypertrophy with dila- 
tation. In truth, it may be doubted whether these conditions in 
their genuine form, without any combination of fatty atrophy, have 
ever been the sole morbid states present. 

Now the conclusions from these premises cannot be other than 
that, even in the most serious case of textural change, there is 

tnt^rTilB at % bnnHre4 juAt." ThU penon iDoceeded mil in wftlklog ap htU 
tif-uig anil lidtifufi. 
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neurotic distarbance beyond that change as the essential element 
of the paroxysm ; — that textural change acts simply as a promoter 
of the seizure, by rendering the nerves in some way more apt to 
suffer dynamic disturbance; — and that the forms of organic disease 
most favorable to that disturbance, all of them, indicate mal-nutrition 
and weakened power in the parts concerned. 

If we must place implicit faith in all recorded observations, we 
are called on to admit that death may be produced by angina, the 
heart and vessels being texturally sound. I confess I cannot help 
doubting this. Becent narratives, as far as I know, invariably de- 
scribe some organic change ; and older accounts are not trustworthy, 
seeing that accurate knowledge concerning dilatation, and various 
forms of mal-nutrition has been the acquisition of the last few years 
only. My own experience, as far as it goes, emphatically deposes 
to the constancy of structural disease. It has occurred to me to 
examine during life some twelve or fourteen cases of thoroughly 
well-characterized angina; in every one there were physical signs 
of organic change — flabby or fatty dilatation and aortic disease 
principally. I have opened, or seen opened, the bodies of four per- 
sons destroyed in the actual paroxysm; the heart or aorta, or both, 
were texturally affected in all. 

429. The appearances dependent on the manner of death are 
among those of syncope. Here were, for instance, the essential 
conditions I found in the body of a male, aged sixty, cut off in the 
paroxysm : — 

Twenty-six hoars after death; weather cold, damp; cadaveric rigidity ex- 
treme; vibices posteriorly abundant; subcutaneous thick layer of fat; face 
pale, without lividity ; no fluid in either pleural or pericardial sacs ; old adhe- 
sions posteriorly, dark congestion moderate anteriorly, both lungs ; large mass 
of fat attached to edge of base of right lung ; much sub-pericardial fat ; heart 
very flabby, may he rolled up, not notably enlarged as a whole ; walls neither 
speciaUy thick nor thin, except about right apex, where the sub-pericardial fat 
has encroached on the muscular substance ; a litUe fluid blood in four cavities, 
no coagula ; some fluid blood in pulmonary arteries, no embolus; no valvular 
disease of any kind ; very moderate atheroma and calcification of coronary 
arteries; aorta, opened in entire length, calcified extensively, with minute 
superficial fissures nere and there. Very partial and incipient fatty atrophy 
of heart's fibre. 

The total absence of firmness, and of any indication of spasmodic 
contraction, of the heart (while cadaveric rigidity existed in the 
external muscles to a very marked amount) is worthy of note — also 
the almost complete absence of blood from the heart's cavities, and 
the freedom of the pulmonary vessels. 

430. Predisposing Clauses. — Angina predominates vastly in males; 
the ratio of ten to one is deducible from some published estimates. 

The disease is rare before the fiftieth, excessively so before the 
fortieth, year,^ and unknown in infancy and childhood. 

* Of 88 cases, coUeoted by Sir John Forbes, 80 refer to males ; and of 84 patients, 
72 had passed the fiftieth year. 

11 
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Angina ia certainly very mnterially more common in tbe 
than ill the humbler ranka of society; and my own experience, 
confirming that of Sir Gilbert Elane,' scarcely auppliea me with 
more than a Bolitary wcll-clefiiied example of true angina in hospital 
practice. 

I have seen a cn.'<e or two leading me to surmise that spaniemia, 
where other ooudiliuna are favorable, will promote the occurrence 
of seizures. 

Laennec supposed that epidemic influence renders the disease 
unusually common from lime to time. 

4S1, Diagnosis. — Whether an intra- thoracic pain is really anginal 
proves, aa a general rule, not difficult of determination. The in- 
tensity and locality of the suffering, and drend of impending death, 
the circumstances of movement under which the original seizure 
commonly arises, suffice to distinguish it. Still the aftection is 
occasionally simulated more or less closely by somo one of the 
conditions I have grouped under the heading of Paeudo-Angina, 
to the description of which I refer for the means of disliocliou. 

Admitting a given case to be one of angina, it remains, aa a i 
matter of serious importance, to ascertain the structural conditions \ 
of the heart. The presence or absence of far the greater number 
of organic diseases can easily be determined by the rules given 
with the account of each of the series. But it unfortunately hap- 
pens that the two organic afi'eclions moat commonly asaociated 
with angina, namely, fatty atrophy of the muscular substance, and 
calcification of the coronary arteries, are precisely those least sua- 
coptible of sure (.liagnoeis. Demonstration of the latter condition 
lies beyond the limits of existing knowledge wholly ; and of the 
great difficulty attending the detectioa of the former, unless in its 
very aggravated forma, enough ia said with the account of the dis- 
ease. 

432. Proynoms.— The life of him who has had an unmistakable 
attack of angina is not inaumbly safe for an hour. And yet exist- 
ence rruty be protracted for years. Is there any method whereby 
we can with a reasonable amount of security place a given sufferer 
among those who shall be cut off perhaps the next instant, or 
among those who shall survive for years 'I I know of none. The ' 
preaence or absence of demonstrable organic disease and the quality 
of this, so far from guiding us correctly, may prove the source of 
complete error. I have examined a man in whom nothing physical 
could be detected except feebleness, by no means great, in the cardiac 
action, who jwriahed forty-eight hours later in the paroxysm — post- 
mortem examination proving the absence of any structural change 
except moderate soilness of fibre with a very alight, almost pro- 
blematical, amount of intra-aarcolemmoua fat. And per contra it 
boa occurred to mo to treat a certain number of cases, where, in 

> Mcd.-Chtr, Tridi., toI. ir. 
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spite of diflferent forms of obvious organic mischief, life has held 
on for months, though paroxysms have all the while more or less 
frequently recurred. Hence in my mind there is great fallacy in 
the doctrine that so-called "functional" angina ("functional," per- 
chance, solely because textural change eludes detection) is a rela- 
tively safe complaint, and "organic" angina alone pregnant with 
constant danger. The cardinal fact in the prognosis of real angina 
under any circumstances is its uncertainty. 

488. Nature^ seatj and mechanism, — That angina pectoris is in its 
essence neurotic, appears from the sudden advent and departure of 
the seizures — from the character of the attacks while actually pre- 
sent — from the perfect ease enjoyed in their intervals — from the 
impossibility of assigning to the affection any special anatomical 
character — and from the kind of treatment that proves beneficial. 

Now pain is obviously enough the essential neurotic element of 
the disease. As to the nerves involved, the statements made con- 
cerning cardiac neuralgia seem distinctly applicable [818]. Plainly 
the pain has nothing to do with the chest wall — it is neither cuta- 
neous nor intercostal: it is at the least intra-thoracic ; and the final 
influences it exercises on the functions of the heart in fatal cases, 
as well as the manner of its radiations,^ localize it in the cardiac 
plexus. The special proneness of these nerves to suffer arises pos- 
sibly in all, certainly in the great majority of cases, through the 
disturbing influence of structural changes in the heart. 

The mechanism of the neurosis seems centric, reflex, or intrinsic, 
according to circumstances. We can scarcely doubt centric origin, 
when the paroxysm is excited by anger or other strong emotion:* 
when it follows the ingestion of a full meal, or the blowing of wind 
on the face, we can scarcely question the reflex agency of the gas- 
tric vagus and the trifacial: when the agony instantly succeeds 
effort or abrupt movement, the direct influence of the circulation 
through the heart's texture on its own nerves seems clearly indicated. 

But with this pain, its essential element, does any other neurotic 
disturbance co-arise in the paroxysm? Heberden and Dr. Latham 
espouse the doctrine of cardiac spasm — but whether this spasm be 
the result of the pain, or, as ably argued by the latter observer, its 
cause, has been admitted to be an unsettled point. Parry and Dr. 
Stokes, on the ground of clinical observation, look upon temporary 
increase of weakness in an already weakened organ, as the essential 
muscular element of the anginal paroxysm. 

For my own part, I regard the presence of spasm, either initia- 
tive or sequential, either simple or with cramp, as altogether doubt- 
ful in the ordinary class of cases. In the first place it appears to 
me incontestable that anginal suffering may exist, and in a well- 

* Vide HaeUer*8 PhyBiology, bjr Baly, vol. i. p. 6G6. 

' I accept aa granted that the immortal Bichat erred in the doctrine he so firmly 
espoased, aa to the direct influence of the emotions on the norvea of the heart, to 
the exclusion of anj portion of the great nerroos centres. 
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developed form, without spasm. For howia it posaible that kluar 
I Bpasmodically contracted can act rbythtnicany, as all good observers 
I admit the organ habitually does, wb<:re no organic disease, of neces- 
sity influencing the healthful measure of the pulse, coexists? And 
if the seizure may thus be pushed to the imminence of death with- 
out spasm, it seems unlikely the mode of action should change just 
at the moment of the fatal syncope. 

I cannot help believing it most probable that the pain, when it 
gravely affects the motor innervation, does so paralytically — that 
the death ie one of suspended and not perversely excit«d conlrac- 
^on. When the pulse does suffer change, its dominant condition 
is increasing weakness: besides, in the few eases I have opened, the 
heart bore no marks of recent spasm — it was flaccid and yielding. 
And, further, who ever meets with genuine angina in the possessor 
of a strong purely hypertrophoua heart? 

But, while holding on these grounds very firmly to the doctrine 
of paralysis, as the perverted motor state in ordinary angina, I am 
not prepared to afQrm there may not be exceptional cases in which 
simple apasm, or spasm with dislocation or rupture of fibre (true 
cramp) really occurs. I would suggest at least that in those rare 
instances where intense tetanic spasm invades the external mnscles, 
. tn analogous state of the heart may be the real cause of its stop- 
Imge; but I should not, even so. be disposed with Dr. Latham to 
look on the pain as the effect of the spasm, but to view the spasm 
as the reflex disordered motor result of the pain. 

It is not unworthy of note how excellently the phenomena of 
angina occasionally contribute to demonstrate the independence of 
the nervous forces severally exciting mere muscular contraction 
and rhythmical motion of the heart: while the former is gravely 
and increasingly aft'ected, the latter may maintain the even mea- 
sure of health almost to the Inst moment of existence. Pathology 
might, here, as in so many other instances, have served as a guide 
to physiology, 

434. 'IVeatmenl. {a) During the jil. — Sedatives and stimulant anti- 
spasmodics are the medicines essentially to be trusted to during the 
fit. The dose of opium will be measured by the intensity of the 
pain ; from forty to sixty drops of laudanum or of the liquor opii 
aedativus may, in a severe case, be given along with brandy op 
from half a drachm to a drachm of ether or aromatic spirits of am- 
monia, and repeated according to the urgency of the suffering. 
Musk, camphor, and belladonna are of very inferior importance. 
Mustard poultices may at the same time be applied to the heart and 
to the dorsal spine, or cloths wetted with the strong liquor of am- 
monia laid upon the pnecordial surface. Laenncc's suggestion of 
the transmission of a magnetic current (with or without acupuno- 
turation) through the chest, bas scarcely been fairly tested. An 
electro-galvanic current, however, affords better chance of successful 
iofiuence, and in a serious case of quickly recurring paroxysms, 
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which seemed indisposed to yield to the ordinary sedative manage- 
ment, deserves trial. Of the necessity of cautious proceeding in 
this trial enough has elsewhere been said [407]. The mustard pe- 
diluviaro, especially if the patient be gouty, is useful; the applica- 
tion of chloroform to the precordial region hazardous. Inhalation 
of small quantities of etner has been recommended ; I have no 
experience of the practice. 

Speciality in the circumstances of the attack may call for special 
treatment. If the patient be the subject of undoubted sthenic ple- 
thora, and especially if the heart be known by previous examina- 
tions to be a well-nourished one, the abstraction of blood from a 
vein, or by cupping between the shoulder-blades, is clearly indi- 
cated; but bleeding must not be heedlessly undertaken and without 
assurance as positive as is attainable, that the heart is at least not a 
dilated, soft, or flabby one. If flatulence and acidity exist, soda, 
cajeput oil, and sesquicarbonate of ammonia may be administered 
with the opiate medicines; if a large undigested meal lie in the 
stomach, it should at once be removed by an emetic of sulphate of 
zinc. 

485. (6.) Prevention of fits. — A paroxysm, of which the too expe- 
rienced patient learns by his feelings to expect the approach, may 
sometimes be averted completely by an opiate; and sufferers should 
always carry, properly protected, on their persons, an antispasmodic 
and sedative draught. One of the best safeguards against seizure 
consists in the idea, that the means of averting evil consequences, 
if it occur, are within reach. 

486. (c.) In the intervals. — A person who has had one attack of 
angina pectoris must remember, that instances, in which recurrence 
does not take place, are altogether exceptional, and further, that the 
periods of recurrence gradually approximate more and more, while 
each successive paroxysm, as a rule, exceeds its predecessor in seve- 
rity. If it be true, as we have seen, that a first attack is generally 
brought on by an effort of some kind, such as walking up a hill, or 
in the teeth of a sharp wind, on the other hand, the most trivial 
influence will eventually suffice to produce a paroxysm; emotion 
of any kind, sudden movements of the trunk or arms, efforts at 
defecation, the acts of coughing, drinking rapidly, &c. Hence, it 
is clear, the subject of angina must live according to the most strin- 
gent rules; every conceivable precaution must be taken to keep the 
heart in a tranquil state. The patient should give up exciting pur- 
suits of all kinds — intellectual, corporeal, and emotional — and learn, 
if he be of the genus irrilabile, to govern his temper. Daily exer- 
cise should be slowly taken on perfectly level ground, either on 
foot or in an easy carriage; riding on horseback is scarcely to be 
permitted with safety. The diet should be moderate in quantity, 
simple in quality; the bowels never allowed to be confined. A 
belladonna plaster worn over the heart, and an issue, seton, or per- 
petual blister to the arm, have appeared useful in some cases ; if 
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thp patient have confiJence in connter-irritation. this shoulil hy 00 
meaoa be neglccteil. Change of sceue nnd travel, coupled wicb tbe 
use of tonics, vegetable or mineral, will, by improving tlie general 
liealth, render tbe patient less prone to seizures. Arsenic, nitrate 
of silver, and sulphate of zinc are the beat of the class of mineral 
tonics, unless anicmia be present, when, of course, iron is Me remedy. 
The removal of gout, chronic rheumatism, or old-standing skin- 
diseases should be very cautiously, if at all attempted, in the subject 
of angina: relief of those complaints is unquestiooably sometimea 
followed by increased severity of the canliac affection. 

If angina of malarious origin and periodical recurrence really 
exist, its treatment would be that of miasmatic diseases generally. 

v.— PBEUDO-ANGrSA PECTORIS. 

437. Genuine angina pectoris is undoubtedly a very rare affec- 
tion. On the other hand, I very frequently meet with a form of 
complaint combining in a minor degree many of the characters of 
angina; and to this imitation of the true disease I propose to give 
the name of pseudo-angina. I believe that herein ties the expla- 
nation of Laennec's notion (so discordant with the experience of 
English observers), that angina pectoris is of very frequent occur- 
rence. 

438. The symptoms of pseudo-angina are, more or less severe, 
commonly constrictive, pain referred to the region of the heart, pal- 
pitation occurring paroxysmally without obvious cau.se, or under 
exertion, or through over-eating, indigestion, flatulent distension of 
the stomach, and a variety of other functional disturbances. Tbe 
breathing becomes panting and suspirous. Giddiness and faintuess 
are sometimes observed. The patient dreads efforts of all kinds. 

439. Physically the heart may be to all seeming healthy. The 
apex beats in the usual spot, and with natural characters; even in 
the height of the paroxysm no murmur of any kind exists. Short- 
ness, feebleness, and heightened pitch of the first sound at the apex 
are the only conditions at all frequently met with. These indicate 
tendency to dilatation, and weakened power: the impulse some- 
times wavers and is of uneven force from time to lime. But even 
in cases where all seems physically normal, there may be organic 
disease beyond the diagnostiu means of the present day : if so, how- 
ever, it must certainly be slight. 

440. Like true angina, its imitation is more common, though by 
no means to the same extent, in males than females, and in the 
higher than in the lower walks of society; but, unlike true angina, 
frequently occurs in young adults. 

441. Pseudo-angina has fallen under my notice as an attendant 
on various hfemio diseases — chronic gout and rheumatism, and 
apan^emia: on nervous diseases — hysteria, spinal irritation, and epi- 
lepsy^ on intercostal and mammary neuralgia, the direct ovideuoea 
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of which are more or less complete. Pseodo-angina also occurs in 
connection with a variety of nervous disturbances, the influence of 
which can only be made intelligible by reference to some physiolo- 
gical facts. That suddenly perverted dynamism of the brain^nd 
cord affects the heart's action is proved by the phenomena of simple 
concussion of those centres; the influence of irritation of the roots 
of the spinal accessory, of the first four cervical nerves, of the par 
vagum, of the phrenic and some intercostals, of the cervical gan- 
glia, especially the first, of the cardiac nerve, of the semilunar gan- 
glia and solar plexuses, of the nerves of the stomach, of the hepatic, 
ovarian, uterine, and even cutaneous nerves, has, in each instance, 
been proved by more or less precise experimentation. The physio- 
logical sympathies of the heart being thus extended, it is not to be 
wonder^ that functional disturbances of almost every organ may 
entail derangement of cardiac action and feeling. Of feeling, for 
there seems fair reason to suppose that the heart, though unendowed 
with animal sensibility in health, may acquire it in disease and 
under the influence of special impressions. 

442. Diagnosia, — Hysterical and anaemic palpitation, accompanied 
with intercostal neuralgia, nay, even organic palpitation in a per- 
son with that form of neuralgia,* may readily be mistaken for true 
angina; indeed, an attempt has been made by some French writers 
to show that the latter disease is nothing more than a *^brachio- 
thoracic neuralgia," the heart-symptoms being purely accidental. 
In true angina the points of tenderness in the course of an inter- 
costal nerve are wanting; besides, the severity of the suffering in 
the cardiac region is infinitely greater than in intercostal neuralgia. 

I have at this moment, under occasional observation, a singular 
case of a youth who has periodical returns of severe neuralgic pain 
origincUing at the insertion of both, but especially the left, deltoid 
muscles: praecordial pain, with slight or grave syncopal feelings, 
follows. There is dilated hypertrophy, with systolic basic murmur, 
and certain anomalous physical phenomena. But the functional 
state is not true angina. 

Although common sense afid experience point to the necessity 
of learning the cause of pseudo-angina, in order to cure the effect, 
still, in instances where we either fail to discover that cause, or find 
it to be itself non-removable, much good may be done to the car- 
diac symptoms by direct treatment of these on the principles ap- 
plicable in cases of true angina. 

It is in cases of this description that the inhalation of ether or of 
chloroform may be cautiously allowed. 

' Roberts, U. C. H., Females, vol. v. p. 217 ; Hawkesford, id., vol. v. p. 1. 
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SECTION II.— OKSANIC D13R4SE8 OF THE HEART. 
5 I.— AN.SMIA OF THE HEART. 

443. Althougli ansemia of the texture of the heart has Dot at- 
tracted notice on the part of systematic writers, there can be no 
doubt of its real existence as a definite morbid state. However, as 
actually seen, it commonly forma an element of some complicated 
form of change, to which attention is, excusably enough, perhaps, 
mainly turned. 

444. Anosmia gives a mottled pallor to the cardiac subslancfi; 
and, if tlie conditions inducing it have been of long standing, lessens 
the amount of muscular tonicity and firmness. The softness and 
pallor accompanying obstruction of the coronary arteries, and tha 
early period of fatty atrophy of the fibre, are examples in point. 
In estremo general apnnsemia the pallor of the heart is striking. 
Now it is well known that such spanmmia occasionally proves fatal ; 
and the difficulty of accounting for the event has been recognized 
by Chomel and others. In a case of the kind, where very careful 
examination, both before and after death, failed to discover any 
commonly acknowledged cause of death, I was struck with the in- 
tense pallor of the heart — and it appears not unreasonable to admit 
that the slow e.\tinclion of the patient, by a sort of protracted aya- 
co])e, may have been chiefly effected through the gradually leaseO' 
ing contractility of the heart's fibre, fed as this was by imperfecl 
blood.' In the case referred to, there was no leucohiemia or eO' 
largenient of the spleen ; nor were the supra-renal capsules diseased 
or the skin discolored, 

445. In cases where aniemia has either been persistently, or with - 
occasional intermissions, sustained for a more or less lengthened 
period, it is probable changes are effected in the structure and pro- 
perties of tissue of the heart. The weakened power of reBistance 
of the ill-nourished muscular substance must, it can scarcely be 
questioned, facilitate the occurrence of dilatation of the heart's 
cavities, where elliGient extrinsic causes of that dilatation are at 
work. On the other hand, hemorrhagic span^mia, even of tha 
gravest kind, will not reduce the resistant force of the walls of the 
ventricles bo much as, unassisted, to lead to such dilatation ; the 
proof of this is, that the hearts of persons cut off by cancer of 
various organs, though highly antemic, are not necessarily dilated. 



i 



i 11.— CONQESTION OF THE HKABT. 

446. The aubstance of the heart, and of its membranes, as of all 
organs, is subject to three species of congestion, active, passive, and 
mechanical. There can be no doubt these forms of congestion cod- 

■ Uoiik, V. C, E,, JUlsB, Tol. xil. p. 71. 
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tribute their share, sometimes an important share, to the sum total 
of functional disturbance occurring in different cardiac diseases. 
Yet they have attracted little attention from clinical observers, be- 
cause they are, at least commonly, lost in the graver anatomical 
changes with which they are associated, and because they lie with- 
out the pale of sure diagnosis either through subjective symptoms 
or objective signs. 

I.— ^AonvB oovoBsnov. 

447. Active congestion forms of course an element of the differ- 
ent inflammations that affect the heart and its membranes. But 
there seems fair reason to believe that active congestion, at least of 
the pericardium, may occur indep)endently of the sequential exuda- 
tion-process. In certain cases of rheumatic fever and of Bright's 
disease, I have known excited cardiac action, uneasy sensations in 
the prsecordial regions with tenderness under pressure, accompanied 
with slight, but unmistakable pericardial rub, pass off without any 
evidence of fluid effusion into the sac. Is it not reasonable to admit 
(as it is certain vascularity alone mav cause friction-sound) that in 
such cases simple active congestion nas occurred and passed away 
without issue ? 

And, again, cases now and then occur tending to show the reality 
of active hydropericardium ; active congestion must, if such cases 
be real, lead the way, preceding the escape of serosity. 

n. — PA88IT1 oovoBsnov. 

448. Although it would appear probable the heart's circulation 
must tend to stagnate during the course of adynamic diseases, the 
evidence of such condition is wanting. In typhoid (Peyerian) 
fever, for instance, instead of being abnormally loaded with blood, 
the minute vessels of the heart seem to contain less fluid than 
natural. M. Louis insists on the dry look and deficiency of usual 
moisture on the surface of sections of its tissue.^ 

m. — MBCHAHICAL OOVOBBTIOSr. 

449. Mechanical congestion of the heart's texture and membranes 
is of very frequent occurrence. 

450. Slightly increased width of the walls of the ventricles, ful- 
ness of the great cardiac vein and of its branches and their radicles, 
undue moisture and deep vinous coloration of the muscular tissue, 
with minute dark-colored ecchymoses under the pericardium and 
endocardium, constitute the anatomical characters. The right 
cavities of the heart are commonly loaded with blood. 

451. Obstructed circulation through the lungs, direct pressure 
either on the large venous trunks supplying the right auricle or on 
the great cardiac vein, and obstruction to the onward movement of 

■ AffeoUon TyphSide, t. i. p. 330, ed. 1. 
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the blood through the cavities of tlie heart, are the easential causes 
of this form of congealion. 

□once it is an nltemlant on asphyxia, ami on capillary bronchitis, 
especially when auperailded to emphyaema ; is seen in all cases of 
niediastiual tumor and aortic aneurism, when pressure chances to 
boar on the vessels just named ; accompanies cyanosis dependent 
on constriction of tbe pulmonary artery; adds to the mischief in 
IricuspiJ regurgitation and constriction; and may even eventually 
be induced in sequence to capillary stasis io the lungs, by dieeaae 
of the mitral oriSce. 

452. I know of no means by which this state may be directly 
diagnosed ; but its existence becomes matter of fair inference under 
tbe circumstances just mentioned, 

4o3, The ejects entailed by mechanical congestion of the heart 
vrili depeml on the abruptness or slowness with which it is pro- 
duce<l, and on the brevity or length of its duration. 

When suddenly effected it seems possible it may induce hydro- 
pericardium — as I shall endeavor to show with the history of that 
affection. 

When slowly effected and long maintained such congestion must 
interfere with the heart's nourishment. This interference, in turn, 
theoretically lessens the power of resisting the eccentric pressure 
of the blood on the part of the walls of the organ ; hence dilata- 
tion of the cavities follows. And as matter of observation dilata- 
tion is fouud with tolerable frequency in cases of pressure of veins 
by intra-thoracic tumors and aneurisms. True, in aortic aneurism, 
such dilatation may bo wholly wanting, even where the sac springs 
irom the immediate vicinity of the sigmoid valves; but may not 
this depend, in some cases at least, on accidental deficiency of the 
pres.sure in quention? 

And further, the probabilities are that long-continued stagnation 
will end in local exudation -process of low type — the effused fibrin, 
converted into induration-mutter, must gravuly impair the contract- 
ility of tbe infiltrated parts, and so in another form lay the ground- 
work of dilatation.' 



5 III.— ACCUMULATION OP BLOOD IN THB HEART'S CAVITIES. 

4.54. Accumulation of blood may occur in any, or in all, of the 
cavities, in cases of endocarditis, as a consequence of fibrinotis 
particles interfering with tbe free play of tbe valves, and in cases 
of rupture of valves. Accumulation in the right cavities, especi- 
ally, will ensue in prolonged fits of palpitation, with gravely dis- 
turbed rhythm; in cases of tricuspid regurgitation; during fits of 

wially if 
.vities; in 



dyap POBB, in highly marked emphysema of the lung, espocia 
MBl^ta already lea to organic dilatation of the right cavitie 



■ W. Jantier, Hed.-Chir. Train., rol. iU. 
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capillary asphyxiating bronchitis ; in acute pneumonia ; and, in a 
word, to a greater or less extent, in all cases of notably obstructed 
circulation through the lungs. 

455. The symptoms associated with such loading of the right 
heart are dyspnoea even to orthopnoea, dry cough, venous conges- 
tion of the face and upper surfaces generally, unattended, unless 
there be prior anasarca of the lower extremities, with oedema ; op- 
pression, anxiety, and sometimes pseudo-anginal feelings. 

456. The heart's impulse, labored and struggling, irregular in 
force and rhythm, is seen and felt more extensively than natural, 
especially to the right of the sternum, and at the epigastrium. 
The area of dulness exceeds that of health, especially about the 
right costal cartilages. 

457. Venesection, cupping over the prsecordial region, sharp, 
rapid purgation, counter-irritants to the lower limbs, or the applica- 
tion of Junod's apparatus, are the remedies theoretically indicated 
for the relief of this, state ; practically, too, they prove eflScient. 
But the condition, on which the obstruction of the cavities depends, 
remains of course in the back-ground, unmodified, or scarcely 
modified, by them. Ulterior measures must be taken for the re- 
moval of that condition, if possible. 

In the foregoing brief description, I have had in view the effects 
of accumulation of fluid blood in the cavities ; the phenomena ob- 
served, when the clotting-process takes place, are considered under 
the head of Blood-CJoncrbtions in thb Heart. 



§ iv.-<;ardiac inflammations. 

L — Pbbioabditis. 

458. Pericarditis, or inflammation of the proper tissue of the pe- 
ricardium, is clinically known in the acute and chronic forms. 

A. — ACDTB PKBIGABDITIB. 

459. Analomical characters. — The anatomical stages of completely 
evolved acute pericarditis are five : those of dryness with vascu- 
larity; of plastic exudation; of liquid effusion; of absorption; 
and of adhesion. 

460. (a.) The dry stage is marked by florid, arboresoent, and ca- 
pilliform injection, sometimes by prominent tufts of capillary 
vessels,^ especially on the cardiac portion of the sac; the mem- 
brane itself is dry and parchment-like. This stage is very rarelv 
seen except where persons, dving of other diseases, are seized with 
pericarditis, just before dissolution. 

461. (6.) In the exudation-state plastic lymph of various degrees 
of firmness accumulates in one or other of the following situations: 

' F. Parker, U. C. H., Males, vol. ir. p. 177, Deo. 1848. 
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on the cardiftc and parietal aeroua fiorfaccs bott ; on tlie 
division of the membrane only — never, as far as I happen to have 
seen, on the pariela! portion solely; on the posterior aspect only of 
both cardiac and parietal portions; on the anterior surface of the 
right Teetricle only; or specially about the roots of the great 
vessels. The lymph is laid down atratiformly, in thick or thin 
layers; or in lace-like fashion, resembling the intra-craoial osteo- 
phyte of pregnant women;' or in hillocks; or, like the sand on 
the sea-beach, in regular layers separated by indentations; or locu- 
larly; or in loose thread-like manner. Tnree-quartera of an inch 
is the extreme thickness I have witnessed in a layer of lymph— 
and this only about the great ve-ssels. Essentially of straw color 
in itseir, it is reddened by bloodvessels, developed de nova witbia 
itself, and by imbibition of blood. 

In a fresh attack of pericarditis, lymph will not be thrown out 
on the immediate surface of old "white patches," whether these be 
of inflammatory origin or not." And pressure, acting on any par- 
ticnlar portion of the pericardial surfaces, will not only prevent tha 
exudation-process, but even active congestion, from occurring at 
the spot. The best example I have seen of this fact occurred in a 
case where hydro-pueumothorax on the left side played the part of 
the compressiog agent.' This peculiarity is evidently suggestive 
in regara of the locid therapeutics of inflammation. 

462, (c.) The liquid effusion of the third stage varies in composi- 
tion and qualities. It may besero-albuminousand llocculent; sero- 
fibrinous and spontaneously coagulable after removal from the sac; 
hemorrhagic; scro-purulent — pua in sufficient quality to be recog- 
nized with the naked eye being very ruro; or, lastly, it may be 
wholly composed of pure pus. The latter condition of the fluid is, 
however, so rare, as almost to take rank among the mirahiUa of 
morbid anatomy. 

The quantity of liquid commonly ranges between three or four 
to ten or twelve fluid ounces. Bat when the amount of plastic 
exudation is abundant, and when death has occurred very rapidly, 
only an ounce or two may be found between the meshes of that 
exudation. On the other hand, where the afl'ection runs a linger- 
ing course, enormous accumulation may occur — reaching, in one 
case which fell under my notice, sixty measured ounces.* 

The closed sacculi, probably glandular, described originally hy 
Lower, and again recently by M, Corvisart, as seated at the base of 
the pericardial sac, have not been shown to exercise any detinite 
influence on the effusion-process. 

The liquid macerates, softens, rarefies, and eo promotes the dis- 
tension of the sero-Sbrous texture of the sac. 

■ Vlda Prodnetc, AdrentltloQi, Cjc. of Anat. ftad rb;i., p. 13S. 
* TrumAD, U. C. U., KKtnkleg, April G, ISfiS. 

■ yiytopwa. V. C. H., Mates, toI. It., or Clin. Lectaret, Luioet, IS49, toI. I. p. 179. . 
' UwUutt, U. C. U., UklM, vol. Iv. p. 30Z. 
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I have never seen actual ulceration or sphacelus of the serous 
tissue. 

Pneumo-pericardium, resulting from chemical changes in the 
fluid and non-dependent on sloughing of tissue, appears to have 
fallen under the notice of observers in singularly rare instances. 

463. {d.) In the absorption-stage serous fluid is removed with ease 
and rapidity — hemorrhagic effusion with less facility, and pus with 
still greater difficulty. Exudation-matter of variable plasticity re- 
mains behind — to form the material of adhesions, loose or agglu- 
tinative, and to furnish a nidus either for the reception of various 
saline or animalized precipitates, or for the development of sundry 
pseudo-tissues. In some cases even exudation-matter itself appears 
to be freely removed by absorption. 

464. {e,) In the final, or adhesive, stage the two pericardial sur- 
&ces may become universally agglutinated together; or locally 
adherent, either closely by patches or loosely by bands ; lateral 
union of the great vessels is common. Or solidified exudation- 
matter may exist without adhesion occurring: this is particularly 
observed about the great vessels, where such matter may long 
(probably in perpetuity) remain the source of certain important 
physical signs above the heart's base. Locular or mesh like adhe- 
sions, containing fluid, absorbable and renewable, sometimes form. 

465. Thus terminates the disease, anatomically, in its acute 
stages; any ulterior changes, arising in the tissue or interior of 
the sac, clinically belong to, and will be described with, the chronic 
disease. 

466. Secondary lesions. — Pericarditis, so frequently holding the 
position of a secondary lesion to other diseases, rarely entails ana- 
tomical change in disconnected tissues or organs. The various 
grave cerebro-spinal symptoms sometimes witnessed are not as- 
signable to any textural alteration in the nervous centres; they 
are purely dynamic. 

Occasionally myocarditis, exudative and suppurative, occurs in 
the strata adjoining the pericardium ; but here we have mere ex- 
tension of a disease by contiguity of texture. The fibre of the 
heart sometimes rapidly falls into a state of local atrophy, giving 
place to intra-sarcolemmous fat — but this can scarcely be regarded 
as a true secondary lesion. Endocarditis, frequently coexistent, is 
rather a joint effect of the cause producing the pericarditis, than a 
sequential result. 

I doubt the bronchial inflammation, which occurs in a certain 
share of cases, being other than an additional effect of one and the 
same cause. But pneumonia does sometimes arise to all appear- 
ance, and pleurisy to a positive certainty, under the direct influence 
of pericarditis. 

467. Causes and circumstances of origin. — Pericarditis is rarely, if 
ever, an isolated disease, and rarely, except when traumatic, springs 
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up in a person of sound constitution. The conditions, under which 
it originates, may be grouped in the following manner: — 

1. Idiopathic. 

2. Traumatic Wounds of pericardium from without, or 

through oBsophagus;! foreign bodies 
from oesophagus;' blows and contu- 
sions of prsecordial region. 

3. Perforative From liver abscess through diaphragm.* 

4. Attendant on or consecutive to — 

(a.) General diseases . . Typhoid (Peyerian) fever, variola, scar- 
latina, pyonsemia. 

(&.) Diathetic diseases . . Bheumatism, Bright's disease, gout, 

scurvy, purpura, cancerous and tuber- 
culous diatheses. 

(c.) Diseases of bloodvessels • Phlebitis, endosteal and other, after am- 
putations and various operations. 

(d.) Peculiar states of the blood Cyanosis. 

(e.) Sudden removal of long- 
established diseases . Psoriasis, chronic eczema, and lepra. 

(/,) Diseases of pericardium . Cancer, tubercle. 

(^.) Adjacent diseases . . Pneumonia, pleurisy, pneumothorax,* in- 
flamed mediastinum, abscess with 
probably diseased rib,^ costal perios- 
tcitis,^ abscess under abdominal sur- 
face of the diaphragm.^ 

5. Terminal. 

I have never seen idiopathic pericarditis as a solitary disease. 
But in those rare cases of bilateral pleurisy, occurring in healthy 
individuals, to which I have elsewhere referred,' pericarditis is a 
usual attendant; and has a claim to be considered idiopathic. 

Although indubitable examples of these various modes of origin 
occasionally occur, they are, all taken together, very rare; and, 
practically speaking, the complaint is scarcely met with in London 
out as a local development either of rheumatism, or of Bright's 
disease. 

In rheumatic fever the joints commonly suffer before the peri- 
cardium ; or the pericarditis may lead the way, the joints following; 
or both pericardium and joints may suffer simultaneously; or there 
may be no arthritic affection, pericarditis and acid sweats existing 
alone.* The late Dr. Taylor proved that Bright's disease in its 
advanced stages acts almost as frequently, as a cause of pericarditis, 
as does acute rheumatism. 

' U. C. Museum, No. 3859 — Indian juggler's so-called knife swallowed. 

' Artificial teeth swallowed, lodging above the oardiao orifioe of the stomach, 
and ulcerating through into pericardium. — Amer. Journal, Dental So., or Med. 
Times, May, 1858. 

> Graves, Clinical Medicine. 

♦ Heal e J, U. C. H., Females, vol. x. p. 91. 

* Newman, seen with Mr. Quain, U. C. H., Jan., 1854. 

• Llewelljn, U. C. H., Males, vol. xi. p. 174. 

^ Crawlej, U. C. H., Females, vol. x. p. 18, March, 1854. 
' Diseases of the Lungs, 3d Am. edit., p. 238. 

• Perry, U. C. H., Females, vol. i. p. 82. 



ACUTE PSBIGABDITIS. 175 

Although pericarditis may by possibility occur as one of the 
secondary inflammations of typhoid (Peyerian) fever, it must be 
conceded the tendency thereto is extremely feeble, as M. Louis did 
not find the least trace of pericardial irritation in fifty-six fatal 
cases.' 

Scurvy appears to act in some parts of Northern Europe as a 
very frequent cause of pericarditis. 

The cancerous diathesis very rarely acts as the efficient cause of 
pericarditis; even cancer of the mamma, so frequent a cause of 
adjoining pleurisy, rarely excites the pericardium to inflammation. 

And the tuberculous diathesis rarely evolves the disease ; still I 
have seen it in phthisical persons (free from real tuberculous disease 
of the pericardium or heart itself, non-rheumatic, and possessed of 
healthy kidneys) under two forms. In the one the exudation pro- 
ducts are in no wise distinguishable from those of ordinary plastic 
pericarditis;' in the other those products partake of the characters 
assigned to true tuberculous pericarditis.^ 

Pericarditis, in this respect claiming a distant affinity to pneu- 
monia, sometimes acts as the immediate cause of death in lingering 
diseases.^ I have especially known it do so in phthisis. 

468. Physical signs, (a.) During the dry stage, the extent of visible 
impulse is greater than natural; the impulse, as felt, is too forcible, 
of beating rather than heaving character, and successive impulses 
are of unequal strength : the action is suggestive of excitement. 
The areas of percussion-dulness, both superficial and deep [95], are 
unchanged. Grazing friction -sound may occasionally be caught; 
and even sharp, though feeble, scraping sound, if there be a promi- 
nent tuft of dilated capillary vessels.' The physician should, at this 
period, while it is yet unchanged by the disease, accurately ascer- 
tain the point of the apex-beat, to enable him to substantiate its 
subsequent displacements. 

469. (6.) In the plastic exudation-stage incipient bulging of the 
praecordial region may, it is averred by some observers, be pretty 
constantly detected. In their apprehension "paralysis" of the mus- 
cular structure of the intercostal planes, induced by the adjacent 
inflammation, suffices, aided as it is by the protrusive action of the 
heart, to bulge the chest-wall. I have never succeeded in discover- 
ing this ; nor does the theory seem at all sound. Admitting that 
the inflammation of a serous, in close contact with a muscular mem- 
brane, "paralyzes" the latter, as in the alleged instance of pleuritis, 
it does not follow that pericanlitis will have any such eflect, seeing 
that the pericardium is not in contact with the side. 

« Affection Tjphoide, t. i. p. 328, fid. i. 

' Rjan, U. C. H., Females, vol. xiii. p. 43. 

' Mercer, U. C. H., Females, vol. xiii. p. 7. 

* Healej, U. C. H., Females, vol. z. p. 91. 

^ Parker, U. C. U., Males, vol. ir, p. 177. This is the only ease I have ever met 
with where I succeeded in obtaining the post-mortem demonstration that mere 
excess of vascularitjr may generate loud well-defined IricUon-soand. 
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The inspection-signs are easentially the same as in the dry stage; 
but elevation of the apex may be effected by the contraction of 
lymph solely, if this stage be protracted [54]: the wings of the dia- 
phragm may be somewhat raised too. 

The hand sometimes detects pericardial friction fremitus or jerk- 
ing vibralioo.' 

If the plastic exudation be very thick, it is conceivable that the 
area of superficial dulness shall be extended ; but this is a point too 
delicate to be trusted to. 

The essential sign of this stage is pericardial friction-sound, of 
which the properties have already been described [22'2]. 

The condition of the heart's sounds varies; they may be un- 
changed, or even louder than in health ; or, on the contrary, masted 
somewhat by the loudness of the friction-sound, or even positively 
enfeebled, esj>eciaily the first, in all probability by the interference 
of thick layers of lymph with the full play of the venlricles. I 
have known the second sound sharply reinforced at the pulmonary, 
or second left, cartilage.* Valvular murmurs are of excessive fre- 
quency as dependencies on coexistent endocarditis — aipecially the 
aortic constrictive and mitral regurgitant varieties. But may val- 
Tular murmur come directly of exudation on the pericardial sur- 
face? It is conceivable that the aorta and pulmonary artery may 
be so pressed on by lymph, that murmur shall be engendered with 
the systole as the blood passes through the slightly constricted part; 
but I do not know this from experience. In regard of progDoeia, 
the question is obviously one of importance — a murmur, thua gene- 
rateii, must be of less serious import than one of endocarditic origin. 
The respiration-sounds continue unchanged over the area occupied 
by the heart, 

470. (c.) The perfection of the signs of the stage of liquid effusion 
varies directly as the amount of fluid. 

By inspection may be discovered arching of the prsecordial region, 
widening and even bulging of its intercostal spaces, with elevation 
of the left edge of the sternum, sometimes traceably increasing from 
day to day, and in extreme cases bulging at the upper and lelt part 
pf the epigastrium ; oedema of the pra^cordial integumenta, especially 
if the effusion have existed for any time, is occasionally noticeable. 
Undulating impulse [581 and displacement of the apex-beat up- 
wards as far as the fourtli interspace, and slightly outwards, com- 
plete the list of physical signs. 

By application of the hand, added to auscultation, we find that 
in cases where the apex lies behind a thick stratum of Ouid, the 
impulse lags slightly behind the systolic sound. The impulse feela 

' I li*re never oluerTed tramEloa prodQceil bj cardiac action ea pleuritic IjTDph, 
the perlearditim Iwing pasllivsl;' heslthj'; Dr. Siokes, however, appears to tiAva 
done 10. (Op. cit..p. 29.) , 

' Smith. 0. C. H., MalM, rot. iri. p. m, Feb. 19, 1SS9. Bnt thli man •ventn- ] 
tXij left tlie boepital with a nllral rsgnrgitaitt n 
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weak, unequal, fluttering, or may be imperceptible; and if pericar- 
dial friction-fremitus had existea, it is now gone. Tbe line of vocal 
fremitus at the right side of the heart is carried unnaturally to the 
right — a valuable sign in some cases. Tbe state of respiration- 
expansion over the heart varies — if the quantity of fluid be mode- 
rate, costal expansion is well marked, diaphragmatic movement 
being impeded by the fluid — if very great, that expansion is im- 
paired. 

The interval by measurement between the lefl nipple and the 
middle line may be increased ; but this is not always the case, even 
where bulging is well marked to the eye. 

Percussion discloses that which is, all things considered, the most 
trustworthy sign of pericarditic effusion, namely, prsecordial dulneas 
of the peculiar triangular outline, the base below, the apex above, 
which has already been fully described [1071 The area of this 
dulness may be changed sidewards, most readily to the right, by 
moving the patient successively from one side to the other. 

By auscultation, the irregularity of the impulse in regard of force, 
and, if this be affected, of rhythm, is better perceived than by other 
means. The friction-sound of the past stage may be either com- 
pletely gone ; or heard in some spots about the great vessels ; or 
pretty generally retained in the prascordial region — but this is very 
rare even with eight ounces of fluid, and seems scarcely possible 
with more than ten. On the other hand, no oanceivabk amount of 
fluid will of necessity totally annul friction-sound. I base this state- 
ment on a case, already referred to a moment since, in which I and 
others distinctly heard friction-sound "at mid-sternum on the level 
of the third rib,'' and yet (death occurring only twenty-nine hours 
later) sixty measured ounces of fluid were found in the pericardial 
sac, which reached about a thumb's breadth above the clavicle.^ 

The possibility of systolic basic murmur being produced by 
pressure of fluid on the great vessels has already been referred to 
[214]. 

The heart's sounds feeble, distant, and as it were muffled, at the 
lower part of the cardiac region, become louder as the stethoscope 
is carried upwards, and at the top of the sternum the second sound 
is full and loud, and the first very decidedly more marked than 
directly over the ventricles. This is a sign which occasionally 
proves of great diagnostic significance. 

Various displacements of adjacent structures occur. The ante- 
rior edges of the lungs are pushed aside by the accumulating fluid ; 
they may by possibility be separated, on the level of the second 
cartilages, by a space five inches wide. 

Where copious effusion is suddenly poured into both th& peri- 
cardium and the left pleural sac, it would appear, from a case ob- 

1 BarUett, U. C. H., lUl«t, vol. ir. p. 292. 
12 
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served by Dr. Stokes, the left lung may be pushed upwards so 
actually to form a prominent elastic quasi-tumor above the clavicle. 

The central tendon of the diaphragm undergoes depression, and 
may be rendered convex inferiorly ; the liver rnay be pushed down- 
wards and to the right, but an enormous amount of fluid will not 
necessarily displace it. 

The respiration-sounds in the centre of the cardiac region are 
feeble and distant; in some very rare instances the voice resounds 
with an aegophonic twang at the edge of the effusion; this is espe- 
cially likely to occur, if the adjacent border of the lung be indu- 
rated. 

471. {d,) In the stage of absorption offiuUi true undulatory impulse 
disappears — the sufficing cause of wavy movement is no longer 
present. But a fluttering uneven impulse, by no means wholly 
dissimilar to the eye, may remain — especially if the thoracic walls 
be thin. The point of the apex-beat almost invariably falls. The 
bulging of the cardiac region gives way. 

By the hand we ascertain that the impulse has recovered its 
breadth and fulness; friction-fremitus, too, may return. 

The dulness of effusion gradually diminishes from above down- 
wards, and draws in laterally also, but not till it has undergone 
a very distinct fall superiorly. 

Redux friction-sound is caught by the ear, commencing com- 
monly, but by no means always, about the roots of the vessels, and 
varying in extent with the rapidity of absorption. The churning 
or continuous rumbling variety is the rarest condition of friction- 
flound discovered. 

The heart's sounds recover their fulness (if endocarditis have not 

?rominently existed), and also their natural nearness to the surface, 
'he praecordial respiration-sounds return slowly, and may never, 
especially if agglutination of the pleural surfaces occur in front of 
the pericardium, regain their natural intensity. 

472. (c.) The occurrence of the last stage, that oi adiiesion of the 
pericardial surfaces, is announced by disappearance of ordinary 
friction-sound, and d fortwri of friction-fremitus, if this have ex- 
isted ; the former may continue to be tlistinctly heard in some spots, 
where adhesion is as yet unestablished. Besides, the clicking 
variety of friction-sound may long continue audible at the base. 
The percussion-dulness continues to decrease, or, at all events, 
does not increase, in area. The action of the heart may be tremu- 
lous, unsteady, or jogging, and to the eye distinctly undulatory [59]. 

478. The moment adhesion is accomplished, the evolution ol' the 
acute disease has reached its final term. 

474. SymptofiM. I, LocaL — The chief local symptom of peri- 
carditis is pain, occupying the cardiac region only, mainly seated 
in the epigastrium, or extending to the left shoulder and elbow — 
slight in amount or of agonizing severity, lancinating, tearing, 
burning, or consisting of a mere sense of soreness ; and increased 



ACUTB PEBICABDITIS. 179 

by movement, and deep inspiration. Pain, however, may be absent, 
and in the majority of cases is either absent or of slight severity. 
The varying amount of suftering in different cases is with difficulty 
accounted for; coexistent phrenic pleurisy seems to explain the 
acute agony oif some patients, but pleurisy may be present and the 
pain moderate, or vice versd. Rheumatism of the diaphragm, 
phrenic or intercostal neuralgia or neuritis, are^ll conceivable, but 
non-proven, causes of excess of suffering.* The praecordial inter- 
spaces are generally tender. Pressure in the epigastrium causes 
great distress in some cases ; in others it is borne without a mur- 
mur. Bichat's overweening faith in the significance of the indica- 
tions, derivable from such pressure, was one of those errors of ob- 
servation into which men of the highest genus, when biassed by 
theory, will occasionally fall. 

The action of the heart varies widely in intensity. There may 
be constant, more or less violent, palpitation, attended with many 
or few of the grave subjective miseries of that state; or there may 
be palpitation of irregular or regular rhythm, concerning the ex- 
istence of which the patient is scarcely conscious ; or the heart's 
beat may not, even to the observer, be appreciably abnormal. 

475. II. Gefieral and ConstiLuiionaL — (a.) The decumbency is 
least commonly on the left side, most commonly on the back ; the 
head is generally kept rather high. Orthopncea, a most inconstant 
symptom, if present, is not any proof, as has been taught, that 
liquid effusion has taken place ; it may be absent during the effu- 
sion period, and first appear after absorption ; again, it may occur 
paroxysmall V and irregularly. Far from orthopncea, or even raised 
position of the shoulders, being a necessary result of effusion, the 

Eatient, where this is most copious, may lie by choice flat on the 
ack, with scarcely any pillow ; this was the habitual posture, for 
days before death, in the case just referred to, where sixty fluid- 
ounces had accumulated in the sac. In such cases, the least eleva- 
tion of the head produces a tendency to syncope — and the patient 
instinctively dreads movement of any kind.* The facial expression 
is generally anxious ; the features drawn ; in fatal cases, risus sar- 
douicus sometimes occurs towards the close. Th^e sleep is fitful and 
disturbed ; and jactitation of the arms, the trunk being kept quiet, 
not un frequent in serious cases. Apprehension of death may be a 
prominent symptom. 

' The satisfactory demonstration by Lnschka (Schmidt's Jahrbach, 1853), that 
the phrenic is not simply a motor nerve, but contains sensory filaments distributed 
to the pericartlium, as well as to the pleura, peritoneum, and abdominal wall, 
gives a definite character to the hypothesis of plirenie neuritis and neuralgia. 

' Numerous examples, in addition to that referred to in the text, have fallen 
under my notice, showing that this is the habitual posture, when the quantity of 
fluid has passed a certain amount, the precise amount varying probably in diflfer- 
ent persons. What is the cause ? It seems most likely that the posture is as- 
sumed simply because the circulation is so obstructed by pressure on the great 
vessels and heart, that instinctively the patient seeks the aid of gravitation to 
supply the brain and lungs with blood. 
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{h.) Rigora may announce the invnsion of the disease, but they 
are not commonly severe nor repeated ; the skin, subsequently hot 
aa the usual state, may be patpxyemally cold. If perspiration 
occur, it is not specially acid, unless rheumatism be present — and 
it may be alkaline, even with this combination.' Sudainina some- 
times form, and their contents may be alkaline, while the surround- 
ing perspiration is acid — or the reaction of both may be the same; 
none of these conditions are peculiar to the disease. (Edema 
sometimes occurs, particularly if the case be protracted, about the 
ankles; and may also appear in the integuments of the cardiac 
region. The integuments of the head, face, and neck, may become 
generally livid, with associated swelling of the medium-sized and 
large subcutaneous veins. 

(c) The joints are not affected as a consequence of pericarditis — 
they are frequently rheumatic, of course, as the majority of cases 
of pericarditis are of rheumatic origin. The limbs generally are 
the seat of such pains as appertain to a pyrexial disease. 

(d.) There is nothing special in the stale of the tongue. Deglu- 
tition, commonly natural, may be gravely obstructed in the manner 
to be presently described. I have never met with a case in which 
pressure of the distended pericardium on the oesophagus even 
appeared to have acted as an efficient mechanical cause of dyspha- 
gia. Tenderness of the epigastrium, with nausea and vomiting of 
food, or of bile even (the stomach being perfectly healthy),' Bome- 
times constitute very prominent symptoms — prominent enough to 
throw all those of the cardiac class into the shade. The liver 
grows engorged; I have never seen jaundice. The bowels are 
con fined, 

(e.) Dry, irritable, abrupt, jerking, spasmodic cough, with varia- 
ble dyspnoea, and coolness of the expired air towards the fatal 
close, are the chief pulmonary symptoms. That exoggeraled 
respiration results from pericarditis per de, 1 more than doubt. 
The voice is sometimes much weakened, an effort required to 
produce feeble tones i' this symptom seems mainly connected with 
copiousness of efiusion, though conceivably it may depend on 
renex irritation of the vagus nerve. 

(/.) The pulse is commonly frequent out of proportion with 
respiration, unless there be some pulmonary complication. I 
have, however, known in rheumatic pericarditis, with chorea, a 
ratio of 136 : 61 or 2.12 : 1, the lungs being free from inflamma- 
tion.' At first full and hard, and sometimes less frequent tbaa 
natural, al^rwards weak and feeble, the pulse grows irregular, 
both in force and rhythm, in about one-third of cases — or such 
irregularity may exist from the first, and before fluid ia present 

' Namsroai luitancM of tfaii «iiil in mj lio*p!tsl boolu. 

■ O. Petrj. D. C. II., PemalsB, roL L p. i^ lA4i. 

* fiartlttt. U. C. H., H>1m, loc. oil. 

< I.MW1D, D. C. H., Kamaln, mM. 9, toI. lil. p. 69. 



I 
I 



ACDTK PKBlCARDinS. 181 

to aocoQDt physically for the circumstance — or irregular anH 
uncountable from frequency one day, it may be infrtjquent and 
perfectly regular on a aubaequcnt one, the disease meanwhile 
advancing.' Tiie frequency of the pulse ia subject to more sudden 
variations, from the influence of emotional excitement and eftbn, 
than in any other disease perhaps: thus gentle movement of the 
trunk may raise the pulse from 80 or 90 to 130 or 140. The blood 
is hyperinotic. 

(fl.) The lymphatic system ia unaffected. 

(A.) Having yet to observe a case of isolated idiopathic pericar- 
ditis, I ara unable to say what Influence the disease per »e exercises 
on the composition of the urine. As the complaint is daily seen, 
in association with diathetic and acute specific aiseases, the urine is 
of highly marked pyrexial type, or possesses the charactera of the 
diaeose to which the pericardial inflammation is superadded. 

(l) I have not met with any special indications of sympathy on 
the part of the genital organs. Menstruation runs the same, but 
not a greater, chance of being arrested or deferred by an attack of 
pericarditis aa of other acute infiammatlons: the function may be 
wholly unaffected. 

(i, /.) Slight cephalalgia is common ; the pain ia rarely aufCiciently 
great to excite spontaneous complaint. As a rule encephalic aymp- 
tomsof anyaerioua import are totally absent from Hrst to last. But, 
on the other hand, delirium, apoplectiform stupor with imperfect 
hemiplegia and a quasi- maniacal state* or actual mania of violent 
character, sometimes give apecial character to the case. And grave 
oervo- muscular diaturbances, pointing to spinal origin, are occa- 
sionally witnessed ; among these may be enumerated laryngismus : 
external cramps; slight clonic spams, scarcely amounting to 6ta of 
convulsion; epileptiform, hysteriform, trismal and tetanic seizures, 
and chorea in all degrees of severity. 

These ccrebro-spinnl Symptoms are sometimes in all likelihood 
produced rather by the altered state of blood coexistant with the 
pericarditis than by the local conditions of this indammation in 
itself: in the pericarditis of Bright'a diaease uroemia ia doubtless 
their immediate cuuae. In the rheumatic variety these symp- 
toms may, however, be of reflex mechanism, excited by irri- 
tation of the phrenic nerves— a view, though deficient in proof, 
certainly more tenable, than that ascribing them to cerebro-spioal 
meningitis : for the positive absence of that inDammalion has mure 
than once been demonstrated pml moriem ; and when it actually 
exists, no one of the symptoms just enumerated may occur.' 
Since I originally noticed dysphagia aa a symptom of pericarditis 
in the first edition of this work, I have seen two additional strik- 

I B&rl1«tt, 0. C. B., Males, toI. It. pp. 295-fi. Elijlhm jmj be regular, wWIb 
force is irregular. 
* Campioii, D. C. H., FemalM, loo. clt. 
> Oa<li, U. C. H., Hale*, Tol. z, pp. 178-162. 
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ing examples of it;^ in one of the patients, an adult, wildness of 
manner, tremors, paroxysmal orthopnoea, with faintness and sab- 
sultiis tendinam coexisted ; in the other, a child, violent bilateral 
choreal movements and imperfect laryngismus. Both cases confirm 
the opinion formerly expressed, that the symptom is of purely 
dynamic mechanism. 

(m.) Alterations of the functions of special sense have not fallen 
under my notice, unless in a few cases where they (blindness and 
deafness) were plainly referable to the dominant diathetic state 
present — that of Bright's disease. 

476. Course and Mode of Progress, — Pericarditis may run a uni- 
form course, with its several periods of increase, status, and decline. 
Or the disease may at any moment undergo temporary suspension, 
not only in respect of its subjective symptoms, but of many of its 
objective conditions. True relapse of pericarditis is certainly un- 
common ; whereas, as far as T have seen, recurrence is more frequent 
than in the case of any other inflammation of grave character. 

In the great majority of cases the symptoms of pericarditis are 
sufficiently marked to draw the attention of both patient and ob- 
server to the seat of disease ; in some few, however, all subjective 
indications are wanting — the affection, completely latent, is only to 
be detected by objective evidence. Such latency of course is more 
common in the diathesis of Bright's disease, than under other cir- 
cumstances; but I have a considerable number of cases recorded 
in the hospital books, where, even in rheumatic fever, all the phy- 
sical signs of exudation and of moderate serous effusion existed 
without the slightest pain or functional disturbance of the heart. 
, Latency of course may occur under all anatomical conditions of 
the disease — and seems plainly connected with the special nervous 
susceptibility of the individual, rather than with the amount of 
local mischief. 

477. Terminations, — (1.) When acute pericarditis terminates clini- 
cally by recovery, what are the anatomical changes effected ? John 
Taylor thought strata of lymph might be completely absorbed; 
but, formerly acquiescing in this view, I now cannot help contesting 
it, at least on the evidence adduced by its author. For his evidence 
simply amounts to this — that, as friction-sound sometimes disap- 
pears without signs of adhesion ensuing, lymph, which must have 
been the cause of that friction, has been absorbed. Now, as it is 
cerUiin friction-sound may be produced by mere vascularity of the 
membrane [468], the whole argument falls to the ground. But, 
be this as it will, the common terminations arc by absorption of 
fluid, with adhesion of the serous surfaces — or without such adhe- 
sion, where lymph has been exuded by one of the two surfaces 
solely. 

* Campion, U. C. H., Femaled, vol. vii. p. 260; and liisa B— , seen with Dr. 
Neil Amott. 
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(2.) Or instead of recovery, in the complete sense, occurring, the 
acute passes into the chronic disease, either with adhesion and ag- 
glutination, and more or less constant tendency to irritative con* 
gestion — or with persistent effusion. 

(3.) Or death occurs. Commonly syncopal, death may be gradu- 
ally effected either by the mechanical interference of the fluid with 
the heart's action, or less readily by thc^t of effused lymph. It seems 
wonderful what an amount of pressure by accumulated fluid can 
be borne with impunity by the heart. Fifty to sixty ounces do 
not necessarily stop its contractions; but this obviously depends 
on the slowness of its accumulation and extensibility of the peri- 
cardium ; a few ounces of blood suddenly poured out from an 
aneurism into the serous cavity will, we know, mechanically destroy 
life in an instant — still the nervous shock of the arterial rupture 
plays some part in the fatal result. Contraction of effused lymph 
may so twist and distort the heart, that mechanical suspension of 

Projection of the blood through the orifices becomes well conceiva- 
le.' Besides, there can be no doubt intrinsic changes in the heart's 
own muscular condition — dynamic failure and alteration of texture 
by acute interruption of nutrition — occasionally help to arrest its 
movements. Or death may suddenly take place from raising the 
head or otherwise moving abruptly — an acute syncope caused by 
cardiac paralysis. Lastly, the fatal event may be mainly traceable 
to some one or more of those forms of cerebro-spinal disorder 
above described. 

478. Duration, — (a.) Iti rheumatic pericarditis death rarely occurs 
before the tenth or twelfth day ; and may be deferred for upwards 
of three weeks. On the other hand, in less than thirty-six hours 
life may be extinct M. Andral records an instance fatal in twenty- 
seven hours from the first supervention of pain. The^great orator 
Mirabeau was cut off by pericarditis so rapidly, that the reports of 
his having been poisoned readily gained credence. (&.) In instances 
of recovery, disappearance of subjective, mnd of most of the objec- 
tive, symptoms takes place in from twelve to twenty days; but 
physical signs may hold on for weeks, nay for months, especially 
slight percussion dulness, and clicking friction sound, above the 
heart's base, and occasionally ordinary friction towards the apex 
and over the general surface. 

479. Diagnosis. — The diagnosis of pericarditis can only be made 
with security by means of the physical signs. For, first, so abso- 
lutely latent from the beginning to the end may the disease prove, 
that I have known patients with several ounces of fluid and exuda- 
tion matter in the pericardium, grow irritated, when inquiries were 
made about symptoms connected with the heart;' secondly, there 

* Campion, U. C. H., Femalea, vol. vi. pp. 40, 41 ; also Meroer, U. C. H., Fe- 
males, Tol. xiii. p. 4. 

* This kind of pericardial anesthesia (if I may use the expression) is partioa- 
larlj prone to occur in patients affected with Bright's disease. 
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may be ft total want of harmony between the violence of the symp* 
totna of whii:h the patient is actually conacioua and the amount of 
disease; or, thirdly, the symptoms of other affections may be simu- 
lated. 

Before the occurrence of friction -aound there is no certainty ia 
the diagnosis. But if there coexist with sudden excitement of the 
heart, and absence of endocardial murmur, pnecordial diatresa and 
tenderness under pressure, while the pulse ia frequent (I have not 
been able to confirm Dr. Graves' observation as to ila infrequency), 
and the respiration non -accelerated, the probabilities pronounce 
for pericarditis. This will especially be true, if any one of the 
diathetiu or acute specific diseases, with which pericarditis is known 
to coexist, baa preceded. 

The easential signs of pericarditis are friction-murmur, special 
pnocordial duloess, and twisting upwards of the heart's apex. 

(o.) Friction-mnrmur, when thoroughly develo[jed with the oha- 
racters assigned it elsewhere, is next to pathognomonic; the possi- 
ble fallacy from pleural friction of cardiac rhythm must not, how- 
ever, be furgutten. Mediastinal pseud o-rhonch us (which may 
coexist, too, be it remembered, with true pericardial friction), ia 
another possible source of fallacy.' By a little care the squashy 
rhonchoid sound, sometimes produced by pressure of the stetho- 
scope over the heart, when the integuments are oerlematous, will 
be distinguished from pericardial rubbing-sound ; its rhythm is of 
course respiratory. 

I have nothing to add here, to the rules already laid down for 
the distinction of endocardial from pericardial murmure [240]; not 
very unfrequeotly troublesome, occasionally impossible, the dis- 
tinction is nevertheless, in the mass of cases, easily effected. 

It must ndt be forgotton that a certain murmur, really intra-peri- 
cardial, may be mistaken for other thicga. The eliciting variety 
of pericardial friction differs, however, from valvular clicks in its 
non -synchronism with either heart-sound, and in its non-transmis- 
sion along the aorta and pulmonary artery. Again, exudation may 
be present, and yet no friction-aonnd evolved — either because the 
]K)slerior aspect of the heart only is afiiictcd — or because one lamina 
of the membrane only is coated with lymph — or because recent 
af^gluti nation has occurred — or because old agglutination prevents 
attrition — or because serum or pua has been copiously poured out. 
And to all these causes of the non-occurrence of attrition must be 
added the mechanical conditions, as they may be called, of the 
lymph itself; if this be particularly smooth, and slimy to the feel, 
DO friction- murmur will arise.* 

(b.) Next, of the significance of the percussion- results. If the 
peculiar triangular-shaped dulness be plainly developed under the 
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eye of tlie physician, and have succeeded to friction -iimrraur, there 
is no possible source of fallacy. But if it have not been preceded 
by friction, the dutness may depend on bydropericardium simply; 
and if the triangular form have not been produced under observa- 
tion, there are certain sources of fallacy of a serious charocter already 
fl&noed at [107j. For instance, a weak fatty heart, with quasi-un- 
alatory impulse and feeble sounds, intermittent pulse, and febrile 
action, may coexist, where the form of the heart's dulness is rendered 
triangular by the chance presence of old exudation-matter about 
the great vessels, a tumor, a small solid quiescent aneurismal eao 
— or even of an excess of natural mediastinal fat. How ia the dia- 
ttnctioa of the cases to be established ? Probably, in the whole 
range of thoracic diagnosis, there does not exist a more difficult 
problem. This truth is exemplified by the following case. An 
adult, laboring obviously under acute aisease, unable to give any 
trustworthy account of himself, had all the physical heart signs 
mentioned, and in addition orthopnixa and jactitation, while, on his 
admission to the hospital, no ordinary signs of pneumonia or other 
thoracic inflammation existed to account for the acute aspect of the 
disease. I was strongly disposed to regard this as a case of latent 
pericarditis with effusion, accompanying valvular disease, of which 
lalter affection the signs were obvious; but the impossibility of dis- 
covering a shadow of friction-sound, though the patient's posture 
was varied, the non-elevation of the heart's apex, and the fact that 
above the third rib the dulness was not so absolute as below it, led 
me to reject the idea. On post-mortem examination (the signs of 
pneumonia had meanwhile made their appearance — on admission, 
indeed, the pulse- respiration ratio was 2.7 : 1, and in twenty-four 
hours bad become 2 : 1), the pericardial sac was found free from 
fluid ,' but above the base of the heart lay a lump of fat, the simple 
source of alt the difficulty.' And it ia quite conceivable this diffi- 
culty might be increased; for a patch of old exudation-matter near 
the apex might give friction sound, while all the other conditions 
were essentially the same as in the case just referred to.' 

Mediastinal tumor of some size, if it encroach on the cardiac 
region, may aimulate pericardial efi'usion. But the history of the 
case; the presence of centripetal pressure-signs, which are never 
caused by fluid in the pericardium ; and the outline of tbe dulness, 
which can scarcely by an unlucky chance imitate precisely that of 
pericardial dulness (a tumor grows in spite of gravity, fluid obeys 
this), will distinguish tbe former from tbe latter. Still tbe diagnosis 
must occasionally be profoundly diflicult; for Skoda refers to a case, 
where a trocar was driven into an encepbaloid mediastinal mass, 
under the impression that the instrument was to give issue to peri- 
cardial fluid. Per contra it may happen that intra- pericardial fluid 
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impnaoned by oM adhesions about the great vessels at tbe b 
tlio heart, and limited to thai locality, shall to a certain extent simu- 
late a solid mass id the anterior mediastinum.' 

(c.) If the elevation of the heart's apex occur during observation, 
I believe it to be an infallible eign of pericarditis; simple hydro- 
pericardium haa never within my experience sufficed to di^taoe 
that point to any notable amount. But I think it right to warn 
the student, that, where the change is not actually effected under 
observation, he must be on his guard against a certain number of 
sources of fallacy. The chief of these are, as follows: the heart's 
apex, either as a result of original conformation, or through tbo 
loug'Cuotinued influence of stays, may lie unusually high; it m»y 
he raised by the contractile inffueuce of tbe exudation-matter of a 
long past attack of pericarditis; it may be pushed upwards and oat- 
warda by an enlarged liver; or upwards and inwards by an enlarged 
spleen ; or it may be drawn aside and upwards by the contractioa 
entailed by old pleurisy; or it may be drawn upwards a space and ' 
ahalf by a contracting excavation in the upper partof the left lung; 
and, lastly, a slight but real elevation of the heart's apex may take 
place through retraction of the great vessels and shrinking of the 
heart's cavities consequent on great hemorrhage. As blowing mur- 
mur will exist in the latter case, aa erroneous assignment of tha 
position of the apex to the influence of pericarditis is the more likely 
to occur. 

There are, besides, particular combinations of symptoms, occur- 
ring in pericarditis, which simulate with considerable closeness those 
of very different affections. Here is an instauce. A female had 
fever, dry red tongue, extreme epigastric, and no precordial, too- 
derness, bilious vomiting and diarrhcea, and perfectly regular pulse; 
flhe presented not a single symptom connected with the heart, and 
was free both from Brighi's disease and from acute aflbction of the 
joinla. How is this slate of things, which proved to be really de- 
pendent on pericarditis with effusion, to be distinguished from acute 
gastritis? The physical signs say nothing: friction -sound has 
already disappeared when the patient is 6rst seen, and a huge stra- 
tum of subcataneous fat with a massive mamma may deprive as of 
the evidence derivable from percussion.* , 

Again, important though the existence of one of the diatheses or 
cachexia], to which pericarditis is commonly linked, be as an ele- 
ment of its diagnosis, the absence of one or of the other must not 
negative tbe positive evidence of physical signs. Some years siuoe 
it occurred to me to observe a case m which every possible sign of 
pericardial effusion clearly existed; but I declined to place the 
diagnosis, "pericarditis," on the hospital bed-ticket, because the 
patient's constitution was sound, no injury had been inflicted oa 
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the chest-wall, and she was free from rhenmatism. This was the 
instance referred to in the table, where an abscess under the cen- 
tral tendon of the diaphragm bad been the exciting cause of the 
pericardial inflammation really present, as proved post mortem} 

In the diagnosis of a difficult case, the functional and general 
symptoms should not be forgotten, but clinical experience compels 
us to admit that they are sometimes utterly fallacious aids. Hope 
wrote the singular proposition, that '^ the yariability of the symp- 
toms is calculated rather to enlighten than perplex the practi- 
tioner," his belief being that the symptoms of lymph-deposit were 
slight, of effusion serious. The value of this dogma appears from 
a single case, the fourth in Andral's Collection, where death occurred 
from plastic pericarditis in twenty-seven hours, without a drop of 
fluid having formed in the sac; while per contra the disease may 
be latent with extensive hydro-pericarditis. 

480. Mortality and Prognosis, — There are no existing documents 
from which the absolute mortality, or the ratio of deaths to seizures, 
may be safely calculated on a large scale. 

The immediate prognosis is in the majority of cases not unfavora- 
ble. M. Louis long since estimated the deaths at one in six of those 
attacked. But the result is greatly under the influence of the exist- 
ing diathesis. I do not remember to have seen rheumatic pericar- 
ditis fatal, in a previously healthy person, except in some seven or 
eight instance ; whereas a large proportion of cases of pericarditis, 
arising in Bright's disease, end fatally. Dr. Taylor found in seven- 
teen cases of recovery the mean age =19.7 years; in twenty-one 
cases of death « 35.5 years: but renal disease would be more 
likely to exist in the series of more advanced age than in the other; 
age alone cannot, therefore, be charged with the difference in mor- 
tality. The whole class of reflex phenomena are of excessively 
bad augury ; when highly marked choreal symptoms have occurr^ 
in childhood, I have never known recovery ensue. Dysphagia at 
any age is of very fatal significance. 

In regard of remote prognosis: if mere adhesions or even agglu- 
tination exist, the health does not necessarily suffer; if hypertrophy, 
simple or dilated, or atrophy, supervene, symptoms of course arise, 
M. Beau found in forty-eight cases of agglutinated pericardium 
forty examples of dilated hypertrophy, but the relative dates of 
the two conditions cannot always be established fVom his facts. I 
have seen no reason to accept the doctrine that old pericarditis in 
itself kills: coexistent endocarditis with its valvular sequelao is 
the real destroyer in chronic fatal cases. 

481. I^eatment, — In its character of an acute inflammation, affect- 
ing sometimes directly, always indirectly, the dynamic and the 
statical conditions of the heart itself, simple pericarditis theoreti- 
cally calls for antiphlogistic treatment of a most active kind. But 

* Crawle/, U. C. H., FtznalM, vol. z. p. 18, Hank, 1854. 
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as matter of actual experience we £nd that, while isolated idiopi 
pericarditia scarcely ever exista, the form of diathetic state, obI 
which the disease supervenes, forces us very materially to modi^ I 
any therapeutic syatem, founded oq the mere idea of phlogosia. 1 

482. In order to avoid hyper-division, we may consider pericarditia j 
quoad treatment, as referable to two varieties: a variety belonging . 
to rheumatic fever, and a variety in which the iuRammatioa i 
appears as a local expression of some established cachexia. Tba J 
latter variety may be considered to be typified by the pericarditis I 
of Bright'a disease. 

Now the absolute necessity of distinguishing these two varieties ' 
flows from the fact, that rheumatio pericarditis in the great majority 
of cases terminates favorably, no matter what the precise mode of 
scientific treatment adopted ; whereas actively acute pericarditis of 
renal origin almost as invariably proves fatal. J 

483. (1.) Rheumatic jjericaTdilts. — (a.) Slhmic. Whether the pe- I 
ricarditis appear after, along with, or before the articular affection^ J 
possibly the intensity of the pericardial inflammation might be ' 
lessened by artificially irritating the joints, To grant this, obviously 
does not require one to have any faith in the exploded doctrine of 
metastasis; but the pracdce has disappeared, perhaps unmeritedly, 
since the theory has been banished from the schools. 

4tJ4. Bloodletting claims consideration foremost among professed 
remedial agents in rheumatic pericarditis. Now, in the first plaoe, 
the following truths show the wisdom of caution in the amount of 
blood abstracted. Bleeding from the arm caenot be pushed to any 
notable extent without the risk of inducing syncope— an occurrence 
of serious danger when already the heart's vigor is dynamically 
and statically impaired. Venesection, be it ever so free, not only 
does not of ntcessUy arrest, or very sensibly modify the course of 
the existent pericarditis — bnt may actually fail to prevent the 
development of other inflammations (for instance, pneumonia), 
secondary to itself. Very copious depletion, particularly in some 
constitutions, excites the heart greatly, and in several respects 
makes matters worse than they were. And, further, the moat . 
severe rheumatic pericarditis may go on equably or interruptedly | 
to recovery, though very moderate cupping or leeching over the j 
prsBcordial region have been substituted for profuse phlebotomy. 
Yet, on the other band, I must candidly own that to my appro- 
henaion the query whether bleeding at the very outset may ever 
succeed in arresting all phlogistic action at once, has never yet 
been scientifically answered in the affirmative or the negative. 
Instances in which the inflammation is positively caught in the 
nascent slate are rare; and if treatment appeared to have attained 
ixa object, the accuracv of ihe diagnosis ai so early a period of the 
disease might reasonably be questioned. Meanwhile it is certain, 
lavish depletion in some cases lessens pyrexia and culms local pain 
and distress, not only without preveating, but without a jot abating 
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ivitT of, tlie exudation and eSunJoD -processes. Meanwhile, 
too, that the directly curative importance of copious bloodletting 
has been exaggerated, while ila special dangers were ignored, no 
reasonable doubt can be entertained. In the fulness of bis enthu- 
siasm, Dr. Hope wrote, "the loss of a few hours at first may be 
irretrievable, and hence hesitation and indecision may seal the fate 
of the patient. Venesection to the verge of syncope, followed by 
twenty-five to forty leeches,'" he holds to be essential in severe 
recent cases; and " unless the pain be completely subdued by these 
measures, the leeching, and in some coses the general bleeding also, 
may be reptated two, titree, or more limes." What then is to be said 
of a case, which I have elsewhere published, where violent acute 
rheumatism coexisted with pericarditis, endocarditis, double pneu- 
monia and pleuritic effusion, and probably aortitis, and yet, 
twenty-two ounces only of blood having been taken by cupping 
from the cardiac region, convalescence was established by the 
twenty-first day?' I never draw blood largely from the arm in 
rheumatic pericarditis; and, as I formerly said, "the reason why I 
abstain from the practice are not that I fear people profusely bled 
shall 'forthwith go raving mad' (as, according to the statement of 
Dr. Latham, they nevertheless have, though in rare instances, actu- 
ally done); nor that 1 fear endocarditis shall forthwith be generated 
— an effect which has by some authors been positively assigned to 
the practice, but which effect the said practice has much more 
certainly never been proved to entail. My reasons are, first, that 
none of the advocates of such venesection have ever shown that 
the mortality, duration, or suffering, of the disease, are less in a 
aeries of cases thus treated, than in a series of cases treated by 
gentler means — by colchicum, alkalies, and mercury, for instance- 
And secondly, that while, by prodigal bleeding, a loss of vital 
6uid is infiicted, which it may take the nulritive system months, or 
even years in individuals of certain constitutions, to repair, all 
that loss may be saved without demonstrated risk of any kind," 

On the other hand, that moderate venesection shortens the dura- 
tion of pericarditis, and does so more effectually the earlier it is 
performed, has been clearly shown by Dr. Taylor in his logical 
papers on the treatment of the disease. The quantity of blood to 
be drawn must be regulated by the severity of the symptoms : from 
an adult of medium strength some eight to twelve ounces may be 
taken from a vein in the arm, the head being kept low, especially if 
there be much fluid in the sac. This depletion may be foUoweu, if 
well supported, by the abstraction of some six or eight onncOB 
more by cupping or leeching over the heart. 

I have known moderate bloodletting improve, within a few 

' Clinloal Ledarea, cue of Craddock, Lftnovl, Fcbrauj, ISiS, I hare rep«>t«dlj 
■ton thia man lince 1MB with relalire alight attacki of themnatiaiD. Iii Ut« In- 
tarraJ* of Iheui seiiure* hia health and mnacalar rigor are perfect — and tQOh aa 
I do BOt iuagltio ha oovld ha*a ragalnad had ha baan Uvlabljr bled. 



190 ACUTB PKBICABDITI8. 

hours, the tone of the first sound, probably by exciting absorption 
of fluid in the sac, and facilitating cardiac action. 

In cases of medium and of slight severity, yenesection may, with 
advantage, be replaced by the application of a few leeches to the 
prascordial region, or by the removal of blood to the extent of four 
or six ounces by cupping. And, as far as my own experience of 
late years is concerned, it would appear that cases of medium and 
slight severity must, to my apprehension, greatly outnumber those 
of graver character ; for a considerable time has passed since, as 
far as I remember, I have employed any more active depletory 
measure than the application of some eight to twelve leeches. 

486. Although much has been more or less eloquently written 
on the powers of mercury in rheumatic pericarditis, especially on 
the faculty it possesses of causing the absorption of, and repairing 
the damages eflected by, exudation-matter, it must, I think, be 
conceded, that any precise evidence before the profession fails to 
demonstrate the alleged prowess of the mineral. Ptyalism is with 
difficulty induced ; and when induced does not, of necessity, arrest 
the exudation or effusion-processes. Dr. Taylor notes that in three 
of his cases (no very small proportion of the whole number) 
increase of signs and symptoms manifestly followed salivation ; 
and, it is inferrible, he observed many others wherein such 
increase, though less in amount, was not less real as matter of 
fact. Dr. Taylor's data indeed, taken as a whole, distinctly argue 
against the efficacy of mercury. He refers to the frequent occur- 
rence of sundry acute inflammations during the progress of saliva- 
tion, induced for the intended cure of others. For ray own part, I 
have known pericarditis supervene in a woman while under treatment 
for ptyalism, so severe, that for some hours after her admission 
into hospital for the cure of that ptyalism, life was in danger from 
semi-asphyxia, and tracheotomy on the point of being performed.' 
Mercury is supposed to act in inflammations by diminishing the 
quantity of fibrin, yet M. Andral found hyperinosis in four cases 
of mercurial stomatitis.* 

I must admit that year by year my faith in mercury has waxed 
less strong — and that a long period has elapsed since I have made 
even a dclil)erate attempt to salivate a pericarditic patient. 

4^6. On the principle of regarding the disease through its dia- 
thesis, alkalies are advisable, where the pericarditis is rheumatic; 
I formerly thought colchicum should never be omitted in a case of 
this kind, but of late years I confess my belief in the real efficacy 
of this agent in rheumatism has greatly lessened. In overdoses it 
may induce sudden and dangerous failure of the heart's activity. 
Opium becomes a necessary remedy in full doses, should agitation 
and disquietude be at all marked ; morphia may be used endermi- 

• Spratt, U. C. H., Pemalea, vol. iv, p. 471. 

* mmatologie, p. 90. 
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cally, if it has been found advisable to apply a blister to the 
prsecordial region. The application of a blister there is, however, 
objectionable from its interfering with the examination of the 
cardiac region, and hence preventing a precise knowledge of the 
state of the disease; blisters should rather be applied behind, than 
actually on the praacordial region. Digitalis, aconite, and hydro- 
cyanic acid are dangerous agents, from the chance of their increas- 
ing tendency to syncope. Purgatives, diuretics, and diaphoretics 
are advisable as aids in the treatment. 

487. Sinapisms, frequently repeated, are of great service in 
relieving pain and distress, and are not open to the objection just 
mentioned in the case of blisters. loduretted frictions, coupled 
with mercury in very small proportion, seem to promote absorp- 
tion of exudation-matter, especially when the more acute state has 
passed by. 

The hot-air or vapor bath is a valuable adjuvant — J)oth have the 
advantage over the warm bath, that they may be taken with the 
head moderately low. 

488. The regimen must be essentially antiphlogistic; as a matter 
of no small importance, the patient should be strictly cautioned, if 
there be much fluid in the sac, against abrupt movements and 
elevation of the head. In cases where failure of the hearths force 
occurs, whether early or late in the attack, animal food, diffusible 
stimulants and brandy are called for. Even though this failure 
come of actual inflammation of the heart's fibre, the pulse must be 
sustained by alcoholic stimulus. 

489. No special treatment is required for the various inflamma- 
tions sometimes occurring secondarily. But the whole class of 
reflex symptoms call for the suspension of directly lowering 
measures and of mercury ; purgatives, antispasmodic and sedative 
remedies must at once be had recourse to ; and an attempt made 
to rapidly excite irritation in the joints by sinapisms. If dyspha- 
gia arise, the neck should be blistered.' 

490. (6.) Asthenic, — In asthenic rheumatism, no matter from what 
sources the asthenia springs, pericarditis should not be treated 
antiphlogistically. Carbonate of potash and of ammonia internally, 
counter irritation, good nourishment, and moderate doses of wine 
or brandy, form the staple agents of treatment. If the notions of 
the late Dr. R. B. Todd were accepted, the administration of brandy 
should be conducted with a lavish hand, not only in the present, 
but even, in the markedly sthenic, variety of the disease. But to 
my mind his argument fails to carry conviction with it; and the 
fact that a young female, laboring under violent pericarditis, may 
absorb a bottle of brandy per diem, and recover, seems to me simply 

' In a recent essa^ (Clin. Notes on Pericarditis) Dr. Oairdner adTOcatea a sjstem 
of treatment which seems closely allied to " pare expectation ;*' and he ** has not 
had under his care a case of rhenmatic pericarditis fatal daring the acnte period 
of the attack.'' 
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to show how difficult it may prove to overcome the tenacity of life 
with which Nature in rare inatancea endows ua. 

4S)1. It seems not unwise to suggest for the ihoughtrul consider- 
ation of those who now occupy the benches of the schools, and 
many of whom are disposed, wilb the enlhuHiasm incident to youth, 
lo become the future practical exponenla either of the extreme an- 
tiphlogistic, or of the extreme stimulant doctrine, that exaggerated 
courses of procedure in dealing with complicated and unintelligible 
derangements of vital actions, are, on logical grounds, gravely 
wrong. Neither he who pours away the blood of his patient and 
dreads stimuli as deathly, nor he who looks upon the sacriSce of 
an ounce of blood as seriously detrimental, and reverences brandy 
as alone restorative, knows even in a fragonentary and imperfect 
manner the immediate and intimate ejects of the methods be em- 
ploys. On the ground then that a given cause will produce a cer- 
tain given efl^ct, and none other, these extreme measures are inde- 
fensible, especially as the unknown portion of the effects, where 
the cause is so powerful, may, for aught that is proved to the con- 
trary, be disastrous in the extreme. Suppose, however, that one of 
these ultra- therapeutists, professing total indifference to the nature 
of ail immediate and intimate vital changes induced by his me- 
thod, points exultingly to his results, and demands to be judged by 
these; the other forthwith proves the vanity of the exultation by 
proclaiming the success of his own. The two groups of results, 
ID their quality of evidence supporting one or other method of 
treatment, obviously destroy each other. And so the fancy intrudes 
itaeir, that perchance in botn series Nature has been the real victor 
over both disease and treatment. 

492, (2.) Pencarditis of BrighCs Dittase. — Bleeding to any extent 
in the pericarditis of Bright's disease, occurring as it mainly does 
in the advanced periods of that affection, when the blood is deeply 
tainted and the nervous vigor impaired, is at once theoretically 
contra-indicated, and as matter of experience has been shown to be 
injurious. The activity of the congestive and exudative processes 
may, however, he somewhat controlled by the abstraction of a few 
ounces of blood from the cardiac region by bleeding or cupping. 
Counter- irritation by blisters, applied in the neighborhood of the 
heart, is a!ao advisable. 

General opinion seems to me to have wisely decided that the ad- 
ministration of mercury is, on the whole, injurious in all diseases 
attended with albuminuria — and especially in the group of diathetic 
affections included under the head of Bright's disease. Iodide of 
potassium and bicarbonate of potash, in full watery solution, are 
probably the medicines best calculated to act diuretically in remov- 
ing the uriemic poison from the blood, which may fairly be regarded 
as the exciting cause of the pericarditis. The hot air, or the vapor 
bath, and bydragogue purgatives will favor elimination by otW 
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channels. Dry cupping over the kidneys, by lessening congestion, 
promotes their secretive activity. 

B.— CBSOVIC PEBICABDITU. 

493. Under the head, chronic pericarditis, may be included four 
states clinically very different; namelv (a), that in which adhesions 
or agglutinations of the pericardium having formed, a tendency to 
active congestion in the pericardium itself, and in the substance of 
those adhesions, is more or less constantly present;' (&), that in 
which cardiac hypertrophy is conjoined with such adhesions; {c\ 
that in which cardiac atrophy coexists with such adhesions ; (ci), 
and that in which liquid effusion remains in the sac without appa- 
rent inclination to increase or to disappear. 

(a.) IIMPLI PERICARDIAL ADHESIOir. 

494. In the first form, that of adhesion, there may be, in the 
absence of irritation, a complete nullity of symptoms, neither in 
cardiac action subjectively considered, nor in the state of feeling 
about the heart generally, is there anything to arrest attention. If 
there be congestive tendency, palpitation is easily excited, the 
breath short, and uneasiness of various kinds readily induced. 

495. We have seen what the physical signs of adhesions are at 
the time of formation ; enlightened, as the observer then is, by the 
previous course of events, they are easily established. But in a 
case, seen for the first time, after adhesions have been some while 
formed, their positive diagnosis is among the most difficult clinical 
problems existing. Nay, more, I believe the achievement an im- 
possible one in a goodly proportion of cases ; I have known adhe- 
sions found after death where, despite frequent physical examina- 
tion of the heart, their existence had not been even suspected ; and, 
vice versdy seen the pericardium of model health, where an adhe- 
rent condition of the two laminad had with overweening confidence 
been affirmed. Still, though difficult, the attempt must not be 
given up — and the following points will help the observer materi- 
ally. 

The heart itself being either quite healthy, or not seriously 
changed in bulk or structure, the signs will vary, first, with the 
closeness of the pericardial adhesions themselves, and secondly, with 
the absence or presence of pleuritic adhesions in front of the heart. 
So essential is the latter point, though ignored by writers generally 
on the subject, that it forms the ground of a distinction of the phy- 
sical signs into two classes, as follows : — 

* VMseU in old adhesioni will sometimet bleed Creelj on being torn across, e. ^., 
Mann, U. C. H., Females, toL ii. 

IS 
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PflTBIOAL SlOHS OP PKBICABDIAL AsHBSIOH. 



(a.) Pleuritic adhesions in front of the 
heart absent. 



This pecaliarity still more marked. 
The same. 



Apex-beat in nataral site ; or retained 
above, in the spot it was raised to dar- 
ing the acute stages. 

Apex-beat not notably lowered by in- 
spiration. 

Sometimes distinctly defined apex- 
beat wanting. 

Depression of pnecordial region, This more marked, 
about fifth to seventh left cartilages ; 
or superiorly at the base of the heart* 

No dimpling of surface with cardiac 
action. 



(6.) Pleuritic adhesions in front of the 
heart present. 

The same. 



No undulating movement of heart 



Epigastrium at left costal angle may 
dimple inwards with the ventricular 
systole. 

Undulating movement more or less, 
sometimes excessively, well marked. 



Respiration-movements almost null 
over heart 

This still more marked from the ad- 
ditional influence of pleural induration- 
matter, and condensation of neighbor- 
ing lung-substance. 

The same. 



Jogging trembling motion of the 



Respiration-movements slightly less 
active over heart than natunu. 

Percussion-dulness about large ves- 
sels above third left cartilage from 
pericardial induration-matter. 

Pericardial clicking sounds about 
roots of vessels, or common friction- 
sound from loose adhesions,' or slight 
single rub with svstole.' 

Complete agglutination may exist 
without jogging, trembling motion of heart : (still, even here, this is rare, if 
the heart. the heart's bulk be natural.) 

Even though the two laminae be ag- With such additional adhesions the 
glutinated, the heart will fall from side heart will be fixed, and not movable 
to side as the patient's posture is simi- from side to side, 
larly changed from right to left 

It has been said that feebleness, even to extinction of the second 
sound, is a sign of pericardial adhesion ; I doubt whether the two 
things, when associated, have ever any direct connection ; and I 
know that complete agglutination may coexist with a perfect second 
sound, and this, I may add, even though the wall of the heart be 
locally infiltrated with cancer.* 

If new effusion occur in a formerly inflamed pericardium, the 
continuance of respiration in the pra^cordial region is a sign of ad- 
hesion, pericardial and adjacent pleuritic combined.' A past peri- 
carditis does not prevent the characteristic signs of effusion occur- 
ring a second or a third time, provided there be not complete 

' Case of Craddook, Clin. Lectures, Lancet, loc. cit. 
« Kennedy, U. C. H., BCales, vol. i. p. 67 [470]. 

' Jones, U. C. H., Males, Feb. 1861 ; proved to have depended on an annular 
belt of oalcification in the agglutinated Umins ; heart in U. C. Museum. 
* Scammel, U. C. H., Males, vol. xvii. p. 276. 
^ Craddock's case, Lancet, loo. cit. 1849. 
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agglutination ; friction-sound, percussion-dulness of triangular out- 
line, and twisting of the heart's apex upwards may all be present 
with, and through, the new attack. 

(6.) ▲ooLfrnvATiox of pbrigardidm combinbd with cardiac htpbbtbopht. 

496. In the second form, where agglutination of the serous sur- 
faces and hypertrophy of the heart coexist, each condition modifies 
the signs or the other. Thus the heart's apex may beat as high as 
natural in spite of the enlargement ; if, however, the hypertrophy 
be very great, the apex falls, for the material of agglutination 
stretches. An unusual tendency to extension of percussion-dulness 
upwards is observed. Systolic dimpling is very marked ; the lower 
end of the sternum and the adjacent left cartilages may be drawn 
in at the left costal angle. Jogging, trembling action of the heart 
may be highly marked. 

(e.) AOOIiUniTATIOX OF THB PBRICARDinf OOMBIirBD WITH CARDIAC ATROPHY. 

497. The cardiac atrophy, distinctive of the third form, comes of 
tight embrace by the material of adhesions; especially, in all prob- 
ability, if the coronary arteries be accidentally pressed upon. But 
such atrophy is of excessively rare occurrence: a fact I ascribe to 
the rarity of thick strata of true induration-matter in chronic peri- 
carditis. 

498. The signs of simple adhesions will be conjoined with those 
of diminished size of the heart. 

499. Trealment. — In the three varieties of condition, just reviewed, 
the treatment in regard of the existing material of pericardial adhe- 
sion is identical. The absorption of that material may be encouraged 
by the use of iodu retted applications, by mercurial inunction, and 
by the internal administration of liquor potassse and iodide and 
bromide of potassium. A course of the Woodhall or Kreuznach 
waters, internally and externally, is always worthy of trial. 

If irritative action supervene, local depletion, blisters, caustic 
solution of iodine, with small quantities of mercury and digitalis 
or aconite internally, and free purgation, are the chief remedies. 
Subsequently the external use of belladonna and aconite will be 
found useful. 

When dilated hypertrophy supervenes, the treatment must be 
essentially directed to that affection, on the principles elsewhere 
explained. And, certainly, the chief evil to contend with is gene- 
rally hypertrophy and dilatation of the ventricles, mainly the left : 
where agglutination exists, this mode of enlargement of the heart 
almost invariably commences within a short period. But I confess 
that my observation does not lead me to take the very gloomy view 
expressed by some writers of the ultimate issue of such cases : I 
have not, as they appear to have done, seen mere chronic adhesive 
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pericarditis, wit] 
becomes, of coii 
ease superadded 



I bypertropliy, prove rapidly fatal. The question^ 
se, a very diflerent one, if there be raWular dia- j 
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500. The symptoms and signs of fluid stagnating, chronically, in 
tbe pericanlial sac are very closely those of the efl'uaion-perioa of 
the acute disease. 

501. If these signs continne unchanged by ordinary means of 
treatment (hydragogue purgatives have little effect^ paracentesis of 
the pericardium becomes justiSabie, as an uhima spes, provided 
urgent suflbcative symptoms exist. The patient ta certainly not 
placed in a worse position by the operation, than he was before it; 
the immediate relief ia extreme, and a certain very small chance 
exists of at least temporary recovery. Many years ago Profeflsor 
Romero, of Ilnesca, published the results of eight cases, three 
without, five with, coexisting hydrothorax: in two of the former 
three, the operation was successful. 

If paracentesis be determined on (the danger of wounding the 
mammary arteries, the larger pericardial vessels, and the great 
arterial trunks being borne constantly in mind), tbe integuments 
should be incised opposite the central part of tbe heart in the . 
natural Btate of things, that is, at the upper angle of the fourth left j 
interspace [11], or a little lower than this; a trocar should then 
be introduced cautiously into the distended sac perpendicularly to 
the surface, the patient being in the recumbent positron with the 
head moderately low. 

The fluid, which escapes by jets, corresponding to the ventricular 
systoles, should be evacuated as completely as possible before the 
wound is dressed, a syringe may even be employed to insure this. 
Bat the orifice of the canula, before its removal, should occasion- 
ally be closed, lest too rapid abstraction of the fluid might produce 
evils of its own on the heart, accustomed as this has been, for a 
greater or less time, to considerable pressure. The practice of Ro- 
mero, of allowing the fluid to gravitate into the pleural sac first, 
and thence outwards, seems unworthy of imitation. i 

M. Aran records a very remarkable case, in which he twice, ] 
within twelve days, tapped the pericardium, giving outlet on the 
first occasion to twenty-eight, and on the second to forty-nine, 
ounces of fluid. Afler the fluid had escaped, the operator on each 
occasion injected an loduretted solution into the snc, on the plan 
which has sometimes proved curative of pleuritic effusion. As far 
as the operations were immediately concerned, the result seems to 
have been satisfactory.' 

Some further information on this subject will be found under 
head Hsmopericardium, 

> Med, Tines and Qai., less. 
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C. — WHITK PATCHES OP THB PSRICABDIUM. 



502. A few words may here be added, as a sort of appendix to 
the subject of chronic pericarditis, concerning the so-called white 
patches of the pericardium. 

503. These patches are of two kinds, perfectly distinct in their 
anatomical characters and in their mode of origin. 

504. (a.) In one variety these patches present themselves indis- 
criminately at all parts of the cardiac pericardium. Transparent 
at first, they eventually become opaque, white and tough, have 
well-defined margins, and are more or less readily separable from 
the serous membrane, which presents the appearances of health 
beneath them. They are evidently the result of an exudation-pro- 
cess on the pericardial surface, inflammatory in nature in the ma- 
jority of cases ; oftentimes acknowledged inflammatory conditions 
appear close by. 

505. (6.) In the other variety, the patch, scarcely ever met with 
except on the anterior surface of the heart, and principally of the 
right ventricle, has no sharp, well defiued margin, but is gradually 
lost in the surrounding pericardium, from which it cannot be sepa- 
rated by any manipulation. There is here a thickening of the pro- 
per 8ul:^tance of the serous membrane. The probability seems to 
be that they arise from long-continued friction, like corns from 
pressure, of the anterior surface of the heart. 

506. The separable patch is rare, the non-separable common. 
Bizot found the latter variety in 45 of 166 bodies. The same con- 
scientious observer ascertained that this patch is of about three 
times more frequent occurrence in the male, than the female; and 
also that its appearance is notably under the influence of age ; it is 
scarcely ever, if ever, seen before the age of seventeen, and does 
not become common until after forty.* 

507. Little practical importance can be attached to either variety. 
If, however, the patch be at all prominent, and especially if it be 
rough on the surface, it may give rise to single systolic rub of maxi- 
mum intensity in the lower sternal region. 

II. — E5D0CA2DITIS. 

508. Endocarditis, like the inflammation of the outer membrane 
of the heart, occurs in the acute and chronic forms. 

▲. — ^ACDTB SVDOCABDimU 

509. Anatomical characters. In the membrane itself, — Here redness, 
florid in tint, sometimes distinctly vascular to the eye (depending, 
according to Luschka, on injection of the vessels in the deep elastic 
layer and connective tissue of the endocardium), may exist, pretty 

I M«m. de la Soo. M^. d'OUervation, t. L 
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generally in patches, or sometimes more uniformly ; or the hue may 
be pale dingy grayish yellow. The surface, deprived of its natural 
polish, feels more or less rough ; the membrane becomes opaque, 
probably from filtration of exudation through the epithelium, grows 
thick, soft, velvety, and can be stripped or scraped oflf in short 
patches; its tissue sometimes cracks, fibrinous coagula forming in 
the resulting fissures. On the free surface, — In this position parti- 
cles of exudation-matter, at first gelatiniform and transparent, sub- 
sequently opalescent, form thin strata which may be peeled off, or 
small oval elevations, the latter either on the general surface or on 
that of the valves or amid the tendinous cords. Under the endocar- 
dium sero-fibrinous exudation-matter is deposited in small quan- 
tities. 

Accidental characters are rupture of the tendinous cords, espe- 
cially of the mitral valve, which then curl up and act as the nuclei 
of fibrin coagulation : fissuring of the semilunar valves, with de- 
posits of exudation and of fibrin directly from the blood ; altered 
shape of the valves; and softening with rapid destruction of their 
substance. 

Ulceration, or at least destructive softening of the endocardium, 
may be followed by extension of the process beneath ; an opening 
has thus been effected between the auricles. Pus sometimes forms 
in the muscular tissue, immediately beneath the endocardium; upou 
its free surface, in fissures; and, it is alleged, in the substance of 
fibrinous coagula, softened fibrin has in the latter position, in some 
instances at least, been taken for pus. 

The formation of large coagula within the heart is frequent in 
severe cases : they bear all the acknowledged marks of production 
previously to death (the moment of their appearance can sometimes 
be fixed by physical signs during life), are sometimes the seat of 
recent vascularization, and are commonly softened in the central 
parts. 

The endocardium of the left side is much more frequently in- 
flamed than that of the right; the inflammation may, however, be 
limited to the right; affect both sides; or mere fractions of one. 
The valvular apparatus is more commonly and more strikingly 
involved than the general tract of the membrane. Endocarditis of 
the right side in the foetus has been suggested as a probable cause 
of coarctation of the pulmonary orifice, and hence oi non-closure of 
the foramen ovale. 

Dr. John Taylor was the first to show, as matter of observation, 
that the products of endocarditis, washed away with the blood, 
might lay the groundwork of pulmonary, hepatic, splenic, and renal 
secondary inflammations. 

510. Physical signs. — In acute inflammation of the endocardium, 
the hearths movement is seen and felt to influence the surface more 
extensively, more forcibly, and more abruptly than natural. The 
cardiac region is not bulged, nor is the point of the apex-beat, as 
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in pericardial effusion, raised upwards ; it may be even carried a 
little downwards and outwards. There is no undulatory move- 
ment, and no tactile thrill ; Hope says he has observed the thrill of 
mitral regurgitation, but he gives no proof that the regurgitation 
was purely recent; I have not succeeded in finding thrill, when 
any certainty existed of the absence of old-standing mitral disease. 

The aresB of the heart's dulness, both superficial and deep-seated, 
undergo trifling increase; the former because greater energy of 
action brings the heart more uniformly forwards; the latter be- 
cause the walls of the organ are turgid, and its cavities more or 
less clogged with blood. The area of dulness is never seriously 
increased, unless there be considerable distension of the heart by 
accumulated blood. 

Auscultation discovers a murmuror murmurs, blowing in quality, 
soft and low-pitched. The murmurs of purely acute endocarditis 
may, as far as I have observed, be thus arranged in order of fre- 
quency; aortic obstructive; mitral regurgitant; aortic regurgitant; 
aortic obstructive and mitral regurgitant together ; aortic obstruc- 
tive and regurgitant together. Pulmonary systolic and diastolic 
murmurs are infinitely rare. I have never observed acute obstruc- 
tive mitral murmur, nor acute regurgitant tricuspid murmur ; the 
latter, especially, I believe to be at the least very rare, a circum- 
stance in accordance with the fact that most chronic tricuspid re- 
gurgitant murmurs are produced by simple incapacity of the valve 
to fill the widened orifice, without actual disease of its own tissue. 

The site and rhythm of acute endocarditic murmurs, it is sup- 
posed, may change during the course of an attack; lymph, it is 
presumed, may be absorbed, or washed away and deposited else- 
where, and a diflFerent species of murmur be consequently developed. 
I have not observed this ; but I have known systolic aortic followed 
by diastolic aortic murmur, apparently from lesion of the valvular 
structure. 

The mechanism of the murmurs of acute endocarditis varies 
somewhat with the orifice concerned. But surface-roughness, As- 
suring, lymph-deposits are the main causes of the obstructive class 
of murmurs ; while those of regurgitant character may be traced to 
intertwined lymph interfering with the play of the tendinous cords, 
columnad carneaB, and papillary muscles — to actual destruction of 
the substance of valves — or possibly in the instance of the aortic 
valves [207], and probably in that of the mitral [205], to a disor- 
dered dynamic condition of the apparatus concerned in closure. It 
is further conceivable, that friction of the blood over the general 
surface of the ventricular endocardium, roughened by lymph, may 
prove the efiicient cause of murmur. 

Such heart-sounds, as are not replaced by murmurs, present no 
constant character. Reduplication of the second at the base is com- 
mon. Probably, at the outset, they are both intensified ; and mur- 
mur-like prolongation of the first sound, before this actually gives 
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place to true marmur, b sometimes noticeable both at the base and 
apex. 

In cases where the circulation through the heart'a cavities is 
obstructed seriously, either from accumulation of lymph and fibriD* 
ous congula, or from rupture of n valve or chorda tendinen, the i 
impuUe becomes irregular in force and rhythm— at first violent, , 
Bubsequenlly feeble; the heart'a dulness notably extends, especially 
to the right of the sternum; the sounds or pre-existing murmurs 
are enfeebled, or new murmurs may be generated. The sudden- 
ness of occurrence of these signs points to their source. 

511. The iocal aymptoma of endocarditis are not very marked. 
Fain is rare, discomfort and uneasiness at the heart common ; more 
or less palpitation exists; tenderness of the precordial interspaces 
is at tbe least una.iual, unless there be coexistent pericarditis [818]. 

512. 'V\ie rjeneral lymptoma vary with {l)the free, or (2) obstructed 
state of the circulation throiigh the heart. 

613. (1.) In the first, or free, class of cases the decumbeucy is 
generally dorsal, the attitude quiet; but jactitation of the arms 
occurs in some instances. The skin of febrile heat, the integuments 
unchanged in color; the joints rheumatic, or unaSected; nospecixl 
sensation of dyspnoea is complained of; the respiration holds its 
natural ratio to the pulse, so long as the orifices are not seriously 
obstructed, and no secondary pneumonia has occurred; sometimes 
a little dry cough exists without bronchial or other rhoncbi; the 
pulse is not remarkably accelerated, ranging between 80 and 120^ 
Dr. Taylor's statement that it loses in frequency at the outset of 
endocarditis, I have not had an opportunity of confirming. Thg 
blood is hyi^rinotic in the sthenic disease: if the infiammation be 
the eR'ect of phlebitis, pyobajmia, &c., the clot is soft, but little or 
at all buffed : endocarditis may also, in all probability, secondarily, 
cause the latter condition of the blood by the circulation of its own 
inflammation products. The urine is simply febrile. Cephalalgia 
exists commonly more or less — slight wandering may occur at night, 
but otherwise the head remains free. I once saw acute mania occur 
durinc the convalescence of endocarditis, of rheumatic origin, and 
unaccompanied with pericarditis.' Choreal, or other reSex, symp- 
toms are not induced, if the disease remain simple. 

614. (2.) Id the obstruclite class of cases, the action of the heart, 
suddenly at the moment of obstruction, becomes excessively fre- 
queut, uneven, and irregular; the pulse small, weak, irregular in 
force and rhythm, mounts to 180, HO, liiO, or even more. Semi* 
syncope, pallor, coldness of surface, anxiety, and jactitation, inclina* 
tiun to oribonncea (which the patient resists from its increasing 
faintness), witli, eventually, the symptoms of more or less complete 
pulmonary obstruction, lividity of surface, turgescence of the face 
»iid neck, prominence of the eyeballs, pufHness of the ankles, super- 

I Cooper, D. C. II., M«lei, roU l. p. 126. 
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vene — the brain suffers also congestively, as exhibited by fitful 
snatches of sleep, convulsions, delirium, and somnolence, lapsing 
into fatal coma. I have seen these symptoms in a minor degree, 
and passingly, in certain cases of endocarditis, which terminated 
favorably, in all probability, in those instances, small concretions 
had formed, and subsequently undergone disintegration and solu- 
tion. The symptoms of rupture of a chorda tendinea during the 
acute disease, are extremely similar; the effects on the cardiac cir- 
culation must, indeed, be closely analogous. 

The blood, in certain cases of endocarditis, receiving the products 
of the inflammation, undergoes alteration of composition. Rigors, 
heat of surface, and profuse perspiration recurring irregularly, dull, 
earthy, yellow discoloration of the skin, but not of the conjunctivas, 
diarrhoea, more or less bilious, pinched, anxious countenance, in- 
tense prostration, and muttering delirium, subsequently cool clammy 
skin, and blueness of the fioger-ends, announce this occurrence; 
and are followed by, or associated with, the evidences of secondary 
nodular pneumonia or hepatitis. 

615. Rheumatic endocarditis may run a perfectly IcUerU course in 
regard of local and general subjective symptoms. 

516. Causes and conditions of origin. — Coarising with endocarditis, 
or generated at least by the same influences, may be found rheu- 
matic arthritis, pericarditis, carditis, aortitis, pneumonia, and pleu- 
risy. Aortitis is a much rarer concomitant, at least as far as proof 
goes, than might be expected. Bright's disease, rheumatism, and 
pyobaamia, are the only diathetic affections, that clearly promote the 
occurrence of endocarditis. Neighboring inflammations, old cardiac 
disease, injuries to the prsscordial region, and violent efforts are 
sometimes traceable as its causes. The existence of old valvular 
disease renders the endocardium more prone to acute inflamma- 
tion. 

517. Diagnosis, — The diagnosis of acute endocarditis is essentially 
based on the existence of febrile action, cardiac uneasiness, excited 
action of the heart, and endocardial murmur — this murmur occur- 
ring in a person presumedly free from prior endocardial disease, 
and presenting no other obvious acute affection to explain the 
pyrexia. 

But suppose an endocardial murmur is detected on the first exa- 
mination of a patient, laboring obviously under some acute febrile 
attack, and concerning whose past cardiac history no trustworthy 
information is to be had, that murmur may obviously be new, or 
it may be old. Now, granting that it is new, it may not be the 
product of endocarditis. For the excitement of the heart may 
depend on some other, latent, inflammation or as yet unevolved 
disease; and this excitement, coupled with a modified state of the 
blood, may suffice to generate a murmur. Thus, occasionally, at 
the outset of pneumonia, of the exanthemata, and of any inflam- 
matory state, in persons whose blood chances to be in the least 
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spameinic, murmur occurs. But such murmur, purely of blood- 
origin, ia necessarily systolic and basic; if there be new murmur, 
either systolic or diastolic at the apex, or diastolic at the base, a 
eomplicaliou of acute endocarditia must be admitted; if the mur- 
mur be basic and systolic only, it may be btemic, or it may be 
eodtx^arditic, and consequently the diagnosis must be dt^furred. 
Besides, deposition of fibrin may take place acutely amid the corda, 
or at the edges of the valves, and induce murmur, without the in- 
tervention of iDflammation. 

So far the murmur has, for argument's sake, been admitted to be 
new; unfortunately the great diiBculty is often to determine that it 
M new. Nov? two cases present themselves here: (a) the murmur 
exists, when the patient is first seen ; or (i) it is developed, after 
observation of him has commenced. 

(a.) A murmur being already present, the circumstances, loithin 
Hk//, favorable to recency of origin, are softness of blowing quality, ' 
lowneas of pitch, syBtolic rhythm and aortic constrictive or mitral 
regurgitant mechanism. The circumstances hostile to recent origin 
are roui^hness of quality, high pitch, diastolic rhythm (indeed thia 
is absidutely conclusive, unless there be systolic murmur at the 
same orifice), and seat at the tricuspid orifice; direct mitral murmur, 
also, I believe, is never recent. The presence or absence of affec- 
tions, with which endocarditis is commonly associated, furnishes a 
guide not to be deapised; but without caution the observer may 
readily be led into error, as iu acute rheumatism, by too implicit 
trust in this very guide. The condition of the pulse cannot be con- 
fided in for diagnosis, 

(i.) An endocardial murmur, developed un'kr olservalion, at the 
earhj jieriod 0/ an acuie attack, \s almoal a sure index of endocarditis; 
but even here there are sources of fallacy. In the first place appear 
those just ennmeraled, ou the hypothesis of the murmur being by 
admission new, and yet of heemic origin. In the second plaoe, 
general collapse and failure of the heart's power may, on the first 
examination of a patient, prevent a given murmnr, of which the 
physical chronic conditions exist in perfection, from being heard. 
, reaction takes place, and a murmur becomes audible; that mur- 
mur may be chronic mumur solely, or it may be an acute and a ■ 
ohronic murmur combined ; but it is not that, which it would alone ' 
seem to be, namely, an acute murmur solely} Again, to have 
value as a positive sign of recent endocarditis, the murmur must 
be developed at an early period of acute disease; if towards the 
close, it is almost invariably systolic in time, basic in seat, and a 
consequence of spansemia. further, the possible occurrence of 
murmurs of dynamic meohaniam, muscular and valvular, must not 
be forgotten. Not only in chorea, but in other nervous diseases, 
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and in nervous conditions supervening in the coarse of acute 
maladies in general, is their occurrence a possibility, nay a }5rob- 
ability. Such dynamic murmurs are generally systolic and seated 
at the apex ; but there is much reason to suppose that murmurs 
may also occur dynamically at the base from perverted action of 
the sigmoid valves. 

If during the course of an acute febrile disease, endocardial 
murmur changes in site and rhythm, this is a very strong, though 
not an absolute, sign of its dependence on recent inflammation; 
and, admitting its value, such change is, we have seen, at the least 
very rare. Again, if a murmur of a certain site and rhythm dis- 
appear and return within a short period, the changes might seem 
Eroof positive of recency of the cause of the original murmur; 
ut they are not so, at least of murmurs of all varieties of local- 
ization. Thus, I have known a direct mitral murmur, essentially 
organic and attended with great constriction of the orifice, come 
and go from one day to another : some dynamic conditions must 
now have obstructed, now have promoted, the occurrence of the 
murmur. 

And there is yet another possible cause of error; an endocardial 
murmur appears sometimes to occur, according to the testimony of 
Drs. Latham and Stokes, shortly before death from the impediment 
of coagulated blood. Fortunately this prce-mortem murmur is of 
rare occurrence : how, if at all, it may be distinguished from an 
endocarditic one, remains to be ascertained. 

So far intra-cardiac murmur has been assumed to be unfailingly 
present. But may it not be absent in acute endocarditis 7 The 
conditions producing murmur are roughness of valves, lymph 
among the tendinous cords, insufficiency of valves from puckering, 
and notable roughness, from lymph, of the ventricular surface: 
now as endocarditis may exist without any one of these anatomical 
effects, the inference is unavoidable, that it may occur without 
murmur. I have seen distinct patchy redness with thin films of 
lymph on the ventricular endocardium, where there had been 
recent excitement of the heart without newly-developed murmur.* 

Endocarditis will be distinguishable from pericarditis by the less 
amount of pain, by uneasiness not being increased by a deep 
breath, cough or change of posture, by absence of prsecordial 
tenderness, by the less amount of labored breathing, and by the 
general difference of the physical signs. The distinctions of endo- 
cardial and pericardial murmurs, and the alleged value of stetho- 
scopic pressure as an aid in diagnosis, are elsewhere considered 
[240, 241]. 

The formation of polypoid concretions may be vSry strongly 
suspected if, with the sudden appearance of the symptoms enume- 

' *' Shreddj Ijinph oo tnrfaoe of left oolamns eanuB recent,'' wHhoat obange in 
oharaoter of preexisting chronic munnura. Kemis, U. C. H., Females, toI. U. p. 
2A4, March, 1847. 
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aa^^r excitement. T-ll) Siniple zi;inn3rs. vitb-^at anj posxtire 
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I IjkTe actoallj Q«et wiin. Ac indsbiiab^ endocarditic marmor, 
bo!i:rig oa froci the bez:r.n:ng to tbe eni of the acn^e disease, 
never, eo far as I have knovm. toully disappears. The principal 
•oarcea of pcanble misake in this matter deserve enumeration, 
and Lave appeared to me to be the following: Temporary obacarity 
of a recent mitral marmar sometimes ahaes from the weakness of 
the heart attending convalesoence. and lea-is to the idea that the 
mnrm-ir is gone, or will go, completely: as the general vigor im- 
proves, the mormnr recovers its distinctness. Error is aometimea 
committed too in regard of this point, from change in position of 
the maximam site of marmars, especially of the mitral regurgitant 
varietv. And, again, a marmur of anemia, arising in the advanced 
period of the disease, is sometimes mistaken for one of reaUy in- 
flammatory mechanism. (5.) On the other hand, death is rare 
from acute endocarditis alone ; still, the disease does occasionally 
kill, both by secondary impregnation of the blood, and by serious 
obstniction of the intra-cardiac circalation. 

519. TrealmaU. — The ultimate dangers of acute endocarditis are 
extreme; they involve the ideas of various forms of valvular dis- 
ease combined with altered dynamism and oftentimes changed 
statical conditions, both of capacity and of substance, of the heart 
itself. Acute endocarditis is then a disease in which it is in the 
highest degree desirable to promptly exercise a controlling power, 
if we possess this. But, I confess, I have never had satis&ctory 
prrx^f, either from observation or reading, that lavish bloodletting 
and mercurialization really stay the course, or move the proceeds, 
of the inflahmation-process in this locality; while at the same 
time no other agencies have even been asserted to possess the 

' Tb* rtUtiofuhlp between the part of the heart aibeted and the dieeaaed orifice 
will b« ooniidered with Talrolar aflections genermllj ; for the endocarditic orifin of 
the Talre dlieaae giTce no §pteial character in tliis wa/. 
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powers in question. I believe, consequently, if the direct and 
instant suspension of acute endocarditis by art be a possible feat, 
the means of accomplishing it are reserved for future discovery. 

Meanwhile it appears to me the course of treatment should be 
that recommended for acute pericarditis. 

If there be reason to suspect the formation of intracardiac blood- 
concretions, the rapid pouring in of liquor potassse and bicarbonate 
of potash seems, theoretically at least, worth trial; if there be 
sinking tendency, sesquicarbonate of ammonia may be given at 
the same time. Sinapisms should be applied to the extremities. I 
have seen temporary relief obtained by cupping over the heart: 
but the patient's strength is rarely, when such obstruction occurs, 
in a condition to bear the loss of even a few ounces of blood ; and 
the application of Junod's cupping apparatus to the lower extre- 
mities is a safer measure. 

When the affection seems lapsing into the chronic state, iodide 
of potassium and liquor potassae, with bitter tonics, become the best 
remedies; and iodine-inunctions over the cardiac region appear 
occasionally useful. 

B.— CHBOariO ETDOCARDITIB. 

. 520. Chronic endocarditis is anatomically signified by thickening 
and opacity of the membrane," uniformly or patchwise — the surface 
being perfectly smooth or slightly and irregularly puckered. Suc- 
cessive strata, thin, opaque, faintly yellow, and filmy, may be peeled 
oflF from the free surface; or minute masses of hard, elevated, yel- 
lowish induration-matter separated with the point of the scalpel, 
leaving the endocardium, apparently uninjured, beneath. 

The valves suffer variously. Thickening by infiltrated indura- 
tion-matter, with hardness, opacity and puckering of their substance, 
sometimes associated with diminished aepth from acute destruction 
or chronic contraction, are the most common appearances. Calcifi- 
cation, or pseudo-ossification, may ensue in patches, nodules, or 
spiculje. Adhesion of the divisions of a valve to each other, or to 
the neighboring arterial or endocardial surface, is sometimes seen: 
the former, most common in the aortic valves, may cause them to 
pouch in the wrong direction; but such adhesion, converting them 
into a single indurated ring, occurs to perfection in the mitral valves 
also. Thickening with shortening of the mitral cords, sometimes 
conjoined with special thickening of the endocardium of the papil- 
lary muscles and cirrhosis of these muscles themselves, is clinically 
one of the most important of chronic changes. 

Warty fibrinous products, polypoid or sessile, soft, firm, or calci- 
fied, form on the valvular surfaces exposed to the blood-current. 
The free edge of the mitral, less frequently of the tricuspid valve, 

' The ttndent most not forget the nataral excess of opacitj and thickness, par- 
ttcnlarlj as age adyancee, in the endocardinm of the left aoiiole. 
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frequently presents a aemi -transparent beaded thickening, which ia 
not clearly inflammatory, or even morbid. 

621. Symptoms. — Although, very possibly, certain vineaay sensa- 
tioDs about the heart [<{21] and proneness to palpitation, may de- 
pend upon chronic changes in the ventricular or aiirianlar endo- 
cardium, yet there is no Burety of knowledge on the point. Hence, 
in point of fact, chronic endocarditis is solely known clinically by 
its effects on the valves and orifices of the heart; and there is no- 
thing in the statical or dynamic characters of valve-disease origin- 
ating in inflammation, distinguishing it from that produced by other ] 
causes. For the clinical history of chronic endocarditis the reader 
is consequently referred to the section on valvular affections ia 
general. 

Ill . — KfiOO-PsBlC AEWTia. 

622. The combination of the two inflammations, as each scpa- i 
lately, may exist in the acute and chronic forma. 



523. Acute inflammation in a certain proportion of cases attacks J 
both membranes of the heart, either, to all appearance, coelaneously J 
or consecutively. ] 

524. The relative frequency of the double inflammation, and of I 
the two singly, has been variously estimated by diflijrent persons, r 
Kheumatic endo-perioarditis ia, if Dr. Latham's returns bo accepted, ' 
somewhat more frequent than pericarditis alone, greatly less fre- | 
quent than endocarditis. But it is difficult to resist the conviction ' 
that the great excess of endocarditic cases in part depended on old 
intra-cardial murmurs being classed as netr; especially as the results 
of other observers do not tally with those of Dr. Latham. 

There are two methods of determining the question of frequency, 
here started — the clinical and the anatomical. Now both have their 
difficulties. Thus, in respect of the clinical method, it is certain 
that friction-sound of pericarditis often renders the detection of ex- 
isting endocardial murmur difficult or impossible: and that a large 
amount of pericardial fluid also commonly weakens endocardial 
murmur, if present; while the pressure of such fluid may, very 
possibly, in some rare instances, create an obstructive intra-cardiuc 
murmur 'quite independently of endocardial inflammation [243]. 
The signs and effects of endocarditis on the other hand cause no 
difficulty in the discovery of pericardiiic signs. In other words, 
pericarditis obviously existing, endocarditis may very well bo pre- 
sent, though its signs are imperfectly discoverable; whereas tha 
converse does not hold good. 

So far, then, as these points go, the tendency of clinical observt- 
tion would be lo underestimate the relative frequency of endocar- 
ditis. Be.'iides, as I have already mentioned, acute endocarditis, 
anatomically demonstrated, does not of neccs^ty produce murmur. 
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But on the other hand, the similarity of old structaral, as well as of 
certain dynamic and anaemic intra-cardiac murmurs, to those freshly 
endocarditic, helps, though in a falladious fashion, to balance the 
account. 

In respect of the anatomical method, endocardial thickenings have 
sometimes, though purely hypertrophous, passed for inflammatory. 
Vice-versd^ I have strongly suspected in some few instances that 
endocarditis had really existed, but all congestive state had disap- 
peared before death, and any exudation-products been washed away 
by the blood-current. 

Making such allowance, as I have been able, for these conflicting 
sources of embarrassment, I find my hospital experience, both in 
acute rheumatism and in Bright's disease, gives the first place in 
frequency to pericarditis, the second to endo-pericarditis, and the 
last, lango intertxilloj to endocarditis alone. 

525. Prognosis, — The immediate prognosis of the double inflam- 
mation is worse, but not very seriously worse, than of pericarditis 
alone — materially worse than of endocarditis alone; the ultimate 
prognosis of the combined inflammations is very sensibly more 
serious than of either separately. As we have already seen, it is 
coexistent valvular mischief that seems really to entail the evils 
assigned by some writers to pericardial adhesions. 

CHBOariC X5D0-PSIUGARDITI8* 

526. The clinical history of this state will, in its practical aspects, 
be found under the head of Valvular Diseases. 

OABDITia OB MTO-CABDinS. 

527. Inflammation of the muscular structure of the heart, like 
that of the membranes, is met with in the condition of an acute and 
of a chronic disease. 

ACDTB CABDITIfS. 

528. Acute carditis presents itself under four conditions, suffi- 
ciently different from each other to require separate consideration. 

529. First Acute carditis, as an attendant on endo-pericarditis. — The 
anatomical characters of this form of the disease are well known ; 
they are of tolerably frequent occurrence, on a limited scale, in the 
strata of fibres nearest the inflamed membranes, especially the peri- 
cardium. I have seen exudation-corpuscles and pus-cells amid the 
fibres under these circumstances. 

580. But clinically, the effects of such carditis are not understood ; 
whatever they are, they are lost in the more striking phenomena of 
the membranous inflammations. Possibly great weakness and flut- 
tering character of the pulse may sometimes be due to inflammatory 
softening of the lefl ventricle, in cases of pericarditis without much 
exudation or fluid effusion, and therefore without an efficient me- 
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chanical cause of obstructed action. But, althougli tbia view ofan 
intrinsic muscular failure has been adopted by Dr. Stokes, it woulii 
apparently prove immensely fliilicuU to show aatisfivctorily that the 
weakened action does not really arise out of the influence, either 
direct or reflex, exercised by the inflammation on the nerves of the 
heart (vide Cariliao Paralysis), And a further ground on which I 
raise this objection is, that in certain indubiuble cases of limited 

Eurulent inSltration of the heart, the action of the organ has not 
een found at the outset of the attack either notably deficient in 
vigor, or perioualy irregular in rhythm. I of course refer to cases 
wherein the absence of acute pericarditis is positively averred by 
their narrators. 

531. Seamd!i/, Idiopathic and primary general inJUimmation of 
the muscular and conneclive tissues of Ike hiart. — This is an aRection, 
to say the least, of extreme rarity. 

682. Analomical chnracters. — Vascular injection, deepened color, 
with crispness, not real firmness, of the texture, seem the earliest 
alterations. Exudation, sero-sanguineous, or of lymph, or of pus^ 
either in the form of in61tratioii or abscess, ensues; the textura 
eoftcns even to palpinosa, and commonly of pale yelloiviah, grayish, 
or grayish-brown hue, may, if there be much infiltration of blood, 
acquire a blackish tint. If there be local softening and abscess, 
the part affected may bulge outwards, and actually give way into 
the pericardium. Ulceration extending a certain depth into tha 
wall of a ventricle, or perforating either the pericardium, or tha 
ventricular or auricular septum has rarely, gangrene still mors 
rarely, been seen. The left ventricle is the most frequently affected. 

The pericardium seems almost always to undergo secondary im- 
plication ; the endocardium often escapes, a fact the more strange, 
ae there is strong ground for believing that carditis originates in 
some special poisoned stale of the blood, and is never truly ft pri- 
mary idiopathic disease. 

633. The narratives of the few cases of general carditis on record 
furnish no clue, at least of trustworthy character, to its tetiologj. 
Of the infiuence of age nothing is known. Hitherto the male aex 
has furnished the larger share of cases. 

534. Sijmptmna. — The clinical hishiry of general carditis is at 
present singularly imperfect. The rarity of the affection, and its 
almost constant association with other grave cardiac disease, acute 
or chronic, or both, serve to explain this imperfection. The only 
local symptoms appear to be weakness and irregularity of impulaa, 
without positive pain or even uneasiness in the prawordial region, 
unless where pericarditis coexists. Pyrexia of adynamic character, 
with a pulse rapidly becoming feeble and irregular, coldness of 
surface and anxiety of countenance, indicate the gravity of the 
affection. 

6<t5. Of the physical signs little can be said. There is no reason 
why the percussion- results should deviate from the normal stan- 
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dard ; and in the muscular inflammation itself there exists no effi- 
cient cause of intra-cardiac murmur. Impulse excited at first, 
quickly growing feeble, irregular in rhythm, and unequal in force, 
is in point of fact the only altered physical condition theoretically 
to be anticipated. 

536. In some cases the heart-disease has been thrown into the 
shade by the predominance of cerebral and other symptoms, indi- 
cating some form of poisoning of the blood, allied to or identical 
with pyohsemia. 

637. Diagnosis, — I am not aware that the existence of carditis 
has ever been diagnosed ; nay more, it would appear that the symp- 
toms, the affection has really induced, have, during life, been re- 
ferred, to the satisfaction of tne observer, to some other state which 
post-mortem examination did or did not prove to be present I have 
no personal experience of the disease ; and can only suggest the 
following A priori gaxAe to its detection. If grave general symp- 
toms of adynamic pyrexial character coexisted with a state of heart's 
action, at first excited, and then rapidly losing power, while the 
absence of endocarditis, pericarditis, typhoid (Peyerian) fever, and 
other adynamic pyrexiae, could be made matters of demonstration, 
a fair suspicion, but nothing more than this, might arise of the ex- 
istence of carditis. 

638. Thirdly. Partial carditis, — Partial carditis sometimes occurs, 
producing abscess, ulceration, and rarely actual gangrene ; but of 
these states no positive clinical signs are known. If perforation or 
rupture occur, as they sometimes do, the symptoms will vary with 
its direction. If the septa be perforated, sudden cyanosis may fol- 
low, or, it is alleged by Bouillaud, no particularly serious symp- 
toms ensue. The effects of rupture of the heart into the pericar- 
dium will be elsewhere considered. 

639. Fourthly, Secondary cardiac abscesses. — Minute collections of 
pus form in the heart's substance in a certain proportion of cases 
of pyoh»mia and phlebitis, greatly less frequently, however, than 
in the lungs and liver. Here, as in other organs, these so called 
abscesses are often really composed of liquefied exudation-matter 
alone. The symptoms are yet to be worked out 

CHBOVIC CABDITXS. 

540. Shortening with thickening of the papillary muscles and 
columnse carneas, and infiltration of their substance with induration- 
matter, due to a chronic low congestive process, mainly derives 
interest from its interference with the closure of the mitral, in very 
rare instances of the tricuspid, valves. There is no character in 
either a mitral or tricuspid regurgitant murmur, distinctive of this 
special mechanism. ( vide Cirrhosis of the Heart.) 
14 
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$ v.— CARDIAC HEMORRHAGES. 

541. Circomscribed extrayasations of blood into the muscolar 
substance occur to yerj yarious amounts. The fluid may form 
mere specks, or apoplectiform nodules as large as a walnut. Or 
portions of tissue may be infiltrated with blood : the implicated 
muscular substance is then softer than natural ; and, as deficiency 
of consistence may be traced beyond the limits of the infiltrated 
part, it seems obvious that a softening-process takes the lead in the 
morbid changes. This softening involves the minute vesaela, hence 
the extravasation. 

I am uncertain whether this form of local softening of the heart 
with blood-infiltration ever lays the groundwork of true sacculated 
aneurism ; but there is no doubt rupture or perforation of the ven- 
tricular wall may ensue. In both cases escape of blood into the 
pericardium follows ; if the opening be at all large, instantaneous 
death is the necessary result; but if the communication be small 
and sinuous, the blood may make its way outwards as it were gut^ 
tatim^ and forming a layer of coagulum on the surface, temporarily 
close the external opening. 

642. Distinctive symptoms of intra-muscular hemorrhage remain 
to be discovered, if, indeed, any such really exist. An individual 
previously known to have a weak and not enlarged heart, and to 
be free from aneurism, and instantaneously cut off by syncope and 
presenting past mortem the percussion-signs of accumulation in the 
pericardium, might be suspected to have perished from hemor* 
rhagic rupture of a ventricle ; but obviously such mere suspicion 
would be worth nothing in a medico-legal point of view. 

n. — H.miopimTr A BDiUM. 

543. (a.) The effusion of inflammation is sometimes so much 
stained with blood, as to entitle the disease to the name of hemor- 
rhagic pericarditis. It seems probable that such escape of the 
blood-disks does not take place from the vessels, unless the consti- 
tution of the blood itself be affected. I have seen this variety of 
inflammation well marked in pyoha^mia. But no signs or symp- 
toms are known, whereby the hemorrhagic addition to the effusion 
might be recognized during life. Neither is there any evidence to 
show that, in the event of recovery, the material of adhesion will 
be of different character from that observed in the more ordinary 
class of cases. The quantity of blood is sometimes very considera- 
ble, quite enough to give a deep red color to all the fluid in the sac ; 
were paracentesis of the pericardium performed in such a case, the 
operator would very probably be led, for a moment, to believe that 
be had punctured some important vessel. 

544. {b.) Hadmopericardium may be caused by wounds or by 
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rnptnres of tbe heart itself, by rupture of an aneurism of the aorta 
or of the heart, by rupture of a coronary artery or vein, or by the 
giving way of cancerous substance. In all these cases the result 13 
almost instaDtaneous death, from mechanical obstrnction of the 
heart's action. Some of these cases will again be referred to; the 
rest are devoid of clinical intereet, 

645. (c.) The pericardium is pretty frequently the seat of extra- 
vasation of blood in cases of scurvy — especially in some particular 
regions of the world. Thus io certain parts of Russia, scorbutic 
hfemopericardium aecros aa thoroughly endemic as hematuria in 
the Mauntius. 

646. The effusion of blood into the pericardial sac occurs with 
or without previous scorbutic symptoms, and the attack may be 
sudden, or so gradual that atteniioa is scarcely drawn to the heart. 
Prawordial oppression, without pain, or tenderness, and great dyap- 
ncea, seem to constitute the main symptoms; the physical signa 
will, of coarse, be those of a pericardium distended with fluid. 

647. The more frequent termination is by death: but recovery 
eometimes takes place by absorption of the blood — the anatomical 
conditions remaining, being very assimilable to those of chronic 
pericarditis. Indeed, it seems highly probable that the disease is 
from tbe 6rst sub-inflammatory. 

548. The treatment, locally, is by cupping — constitutionally, 
that of the blood-disease present. In the majority of u number of 
cases, in which paracentesis was performed by Russian physicians, 
the ultimate result was unfavorable; but in all the immediate relief 
was extreme — the patient seemed temporarily endowed with new 
life: and two cases are given of complete recovery. lu one of 
these, related by M. Kamwaiew, three pints and a half of Buid are 
stated to have been removed from the pericardium; pnenroo-peri- 
cardium followed ; five mouths after the operation the patient was 
considered well.' 

111. — HZHO-BBDOC ABDI UH. 

549. Extravasations of blood under the endocardium in points, 
macula: or actual eccljymosis, are by no means excessively rare. 
They sometimes occur to a notable extent in cases of protracted 
obstruction to the movement of the blood through the right cavi- 
ties - and constitute one of the anatomical seqnelEo of congestion of 
the heart's subetance [450]. Nor can there be any doubt that these 
minute hemorrhages play a certain, though not easily definable, 
part in working out the ultimate effects of muscular congestion. 

550. Clinically this matter is a blauk: there are neither known 
symptoms nor signs of this form of hemorrhage. 

' British »nd Porciiin Uedio&l fieview, Jnly, 1941. 
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551. I have seen the heart's subBtance of watery look, and iim 
tinctly iDfiltrated with serosity, both in casea of chronic pericarJitia 
of the peraiBteiit efFuaiou-form [500], and in casea of general dropsy. 
Nevertheleaa, ill provided, as it is, with conneuliye tissue, the heart 
rarely becomes cedematoua to any extent. In chronic pericarditis, 
it is rather the ititerveoing texture between the heart and its inner 
and outer membranes, than ita own substance, thai undergoes infil- 
tration. 

552. In the present state of knowledge these conditions are 
merely nnatomicany interesting. Yet it seems probable that 
cedema, carried to any amount, may interfere with the heart's con- 
tractions. 

553. Serous inBltration under the endocardium and between tha 
layers of the sigmoid and of the mitral valves has alec fallen under 
my notice; but 1 know nothing of either state clinically. It seems 
quite certain that such a condition of the sigmoid valves must 
alter tho quality and tone of the second sound ; whether infiltmtion 
can ever reach such a degree as to seriously impede the closure of 
the valves remains to be determined. 

II . — H YPEOPEHIC AHDIFS. 

554. Hydropericardium, or dropsy of the pericardium, may be 
of active, passive, or mechanical origin. 

555. (a.) Active hydropericardium is very rare: I have, boweveT. 
ID some instances of Bright's disease, known the pericardium fill 
with fluid — the symptoms indioating an irritative state, while the 
■igns (and hence, I assume, the anatomical conditions) of pericar- 
ditis were wanting. I once saw a case which suggested to my J 
mind the question, whether in true hydropericarditis, the plastic I 
material might not be completely absorbed, and the seroslty lefV I 
bebind^^xjnatituting a sort of sequential active bydroperioardium. ■ 
But I have no positive answer to supply; and possibly, the case 
referred to was one of active dropsy alone fl'om the first. When 
hydropericardium is active, it may be the solo dropsy in the body. 

556. (i.) Passive hydropericardium occurs as a phenomenon of 
general dropsy — very rarely unless double hydrothora-t be already 
present. The quantity of fluid (colorless, straw-colored, or slightly 
Dlood -stained, but without lymph) is generally moderate — from eight . 
to twelve ounces; I have never seen more than the latter quantity.' 

' A cue recorded by Corrlsirt (Maladies de Ckbot, 2^me edit., p. 52). where 
" about (our pints, or eight poimda. at cle&r greenleU eerositr," were faand in Iba 
peri««rdiDin, seema W have been one of ohronio pericarditis. The dittenslon which 
the «nc mnat have undergone ia the more remarkable, aa (be netubnuie H Elated 
to have been Ihickened. 
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557. (c.) Mecbanical hydropericardium has, in some very rare 
cases, been traced to pressure of aortic aneurism and carcinoma on 
the great veins, and to morbid states of the coronary veins. 

658. The mechanism of hydropericardium is sometimes very diffi- 
cult of explanation. Thus in a phthisical male, aged twenty-four, 
cut off in about four hours by perforation of the right pleura and 
pneumothorax, with little pain, but intense dyspnoea and general 
distress, the pericardium, pyramidally distended up to the second 
rib, was found to contain nine ounces and a half of clear faintly 
yellowish serosity, of specific gravity 1013, neutral reaction, and 
giving one-third albumen on boiling: there was not the slightest 
vascularity of, or lymph upon, the serous membrane, which simply 
looked macerated.' The lung was flattened against the side, but 
sufficient time had not elapsed for the occurrence of pleuritic 
changes. Could this hydropericardium have l>een the result of the 
sudden pressure of, and obstructed circulation in, the right lung 
with its sequential obstruction in the right heart and coronary 
veins? It is true, hydropericardium does not appear in the narra- 
tives of cases of phthisical perforation ; but death rarely takes place 
so rapidly as this : in truth I have neither met with, nor heard of, 
a strictly parallel instance. Now, in cases of the ordinary class, 
where life is preserved for at least thirty-six or forty-eight hours, 
the first shock of the mechanical difficulty in the course of the car- 
diac circulation has bad time to pass away, absorption has had time 
to commence, and may before aeath have removed, or nearly re- * 
moved, the effused serous fluid. 

559. Sf/mptoms. — Hydropericaidium, however originating, has 
few subjective symptoms: acute pain and tenderness are altogether, 
and palpitation commonly wanting; sensations of weight and op- 
pression are alone complained of. The physical signs are in the main 
those of hydropericarditis. But there is no friction-sound, no prae- 
cordial bulging, and the apex of the triangular dulness (mainly 
because there is less fluid, but partly because there is no inflamma- 
tory relaxation and rarefaction of the serofibrous membrane) does 
not mount so high as in many cases of pericarditis. The visible 
impulse may be very perfectly undulatory. 

660. The general symptoms are those of the disease on which the 
local dropsy depends. The pulse is not necessarily irregular, the 
quantity of fluia being commonly insufficient to affect the heart's 
action very seriously; while the constrictive influence of exudation- 
matter, and any dynamic perversions of muscular action, dependent 
on contiguous inflammation, are altogether wanting. Ortnopnoea 
may occur; but if so, as far as I have seen, double hydrothorax 
exists to share in its production. 

561. Treatment. — Diuretics and hydragoguea seem to have less 
effect on this dropsy than on others: such medicines will, however, 

> Imlaoh, U. C. H., Males, toI. Tiii. p. 402. 
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of necessity, be tried, were it only for the removal of the UBually 
concomitaut dropsies. Cautious cupping, or dry-cupping over the 
heart, would be adviaable, if the symptoms became urgenL A 
blister has aometimos appeared to me uaefuL 

Paracentesis has beeu performed, with temporary relief; butJ 
unless the primary disease be removed, of course the fluid will bel 
reproduced. The suggestion of Laennec, that slightly irritant i 
fluids should be injected into the pericardium, so as to excite an 
inflammation that might, by causing adhesion, prevent the recur- 
rence of the disease, has acquired more claim to serious considera- 
tion, since the experiment of injecting an ioduretled solution ia 
bydropericarditis has been successfully tried. J 

III. — PxEinioFESJCABcnni. 1 

662. Pneumopericardium is the term devised to signify the pre- 
sence of gas in the pericardial sac— no other abnormal product or 
appearance being discoverable. The state may conceivably be of 
perforative or secretive mechanism. 

863. Now pneumopericardium must exist temporarily, be it for I 
ever so few minutes, as the sole result of perforative communicailoa I 
between the pericardial sac and any hollow viscus containing gas; 
but in this isolated state it has never been observed — peticarailia I 
having supervened before clinical examination has been made. 
, 564, As to secretive or idiopathic pneumopericardium, I am not I 
aware that iia existence has ever been conclusively shown after I 
death, much less that it has been diagnosticated during life. | 
Laennec's expressed conviction that in almost all cases, when th« I 
heart's action is beard at a distance from the body, the cause of J 
the phenomenon is a temporary development of gas in the peri- 
cardium, cannot at the present day be received. 



565. Laennec taught that the effusion of air and serum into the 

Siricardiom may occur during the c!o.ting struggle in all diseases. 
e states he had sometimes announced its presence, on the evidence 
of increased resonance over the lower part of the sternum, and of 

Sristcordial fluctuation -sound caused by the heart's action and b/ 
eep inspiration. j 

There ia reason to believe Laennec deceived himself aa to theJ 
frequency with which gas and simple scrum are to be found in the 1 
pericardium. For my own part I have met with few positive ex- 1 
amples of the kind — perhaps 1 have not been sufficiently watchful. 
Here ia an instance of the kind oocurnng in a man, aged forty- 
seven, cut off by phlhwis, which had largely excavatra the left 
lung; the following conditions were noted: — 

" P. M.. rorl}'-eix honrs (U^cr death. Jane 24, 1^5^, weather dry And hot — 
PerJcardiBl sut considerably duteodeil with giM, giving true tfmp&nitiv note i>n.i 
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percussion ; none of the gas forced away by percussion'' [hence the inference 
that the pericardium was not perforated]; " a small opening being made in front 
of sac, this gradually collapses, no fluid escaping ; upper edge of the sac reaches 
the level of the first rib ; the point of the neart corresponds to the fifth inter- 
space; five and a half ounces of blood-stained serositj in sac, without a 
particle of lymph ; the gas having once escaped, no bubbling through the fluid 
Ipng in the back part oi the sac follows ; the fluid in the sac acid at first ; same 
litmus paper, plunged into it again shortly after removal of the fiuid from the 
sac, becomes blue after a moment's exposure to the air."* 

Now there were sundry evidences of putrefaction in different 
parts of the body; still, much more advanced cardiac decomposition 
IS frequently met with unaccompanied with gas in the pericardium. 
Hence there must have been something special in the case. 

V. — PVEUMO-HTDROPKBIC^BDinS. 

666. Gaseous fluid may conceivably accumulate in an inflamed 
pericardial sac in three different ways, (a) Gas may appear as an 
actual formation by the irritated membrane; (4) it may result from 
decomposition of liquid effusion; or (c) be conveyed into the sac 
by perforation, traumatic or diseased, from a neighboring hollow 
canal or viscus. 

667. (a.) Dr. Stokes briefly describes a case of pericarditis, in 
which for three days metallic guggling and crepitating sounds were 
heard over the cardiac region in accompaniment with amphoric and 
cracked-metal note on percussion — the stomach not being distended 
with air and lungs and pleura unaffected. The heart's sounds were 
audible at a distance. It seems equally difficult to contest the de- 
pendence of these phenomena on the presence of air in the sac, 
and to explain such pneumatosis by acknowledged pathological 
laws. There was no postmortem examination. 

668. (4.) The fluid of pericarditis, fetid and decomposed, has been 
known to furnish Ras during life. In a case of this sort, observed 
by M. Bricheteau, the heart's action was accompanied with a ''sound 
like that of a water-wheel." The actual presence of gas in the sac 
was ascertained after death. 

669. (c.) In the singular case of traumatic communication between 
the oesophagus and pericardial sac, at some of the particulars of 
which I have already had occasion to glance, the following were the 
main physical signs I succeeded in substantiating. The percussion- 
note over the heart-region was purely tympanitic, not in the least 
tubular or amphoric — a Quality I take as aemonstrating that the 
proportion of gas to fluia in the sac was largely in excess. No 
giggling noise accompanied the cardiac action, nor were the heart's 
own sounds, or the existing friction-murmur, particularly loud. 
The really distinctive phenomenon consisted in the change of posi- 
tion of tympanitic and dull percussion-sound, within the area of the 

> Thunder, U. C. H., Males, vol. zt« p. 79 ; also Crooott, U. C. H., Males, vol. 
XTiii. p. 113. 
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cardiac regron, according as the postare of the patient was changed 
from one to the other side.* 

Dr. Graves records a case of fistulous commanicatioQ beinreeii a 
hepatic abscess and the stomach on the one hand and the pericar- 
dial sac on the other. Loud metallic ticking with each stroke of 
the heart, combined with friction-sounds and a noise like emphyse- 
matous crackling, were the signs of the pneumo-pericarditis follow- 
ing perforation. Dr. M*DoweI has observeti a case of commanication 
between a cavitv in the left lung and the pericardiam : metallic 
tinkling, amphoric buzzing, and splashing of fluid were caused by 
the action of the heart. 

5 Vn.— ALTERATIONS OF NUTRTnON. 
L — Atbopht. 

570. Atrophy may be limited to some portion of the Talvolar 
apparatus, or to the muscular structure. 

A. — TJLLTTLAR ATBOPHT. 

571. (a.) When the cordae tendinse of the mitral valve are short- 
ened and extremely thin, they are, probably, purely atrophoos. 
The larger tongue of this valve is sometimes simply defective in 
size, without obvious puckering, or other evidence of past inflam- 
mation. In both cases, regurgitation may occur. Beticulation of 
the mitral valve is rare. 

(b.) The tricuspid valve is sometimes at once deficient in depth, 
its snbstance thin and papery, and its cords excessively delicate — 
conditions apparently proving deficient nourishment, and the first 
of them certainly tending to promote the occurrence of regurgita- 
tion through the orifice. 

(c.) The sigmoid valves, both pulmonary and aortic, may be thin, 
and papery ; whence a sharp clicking state of the second sound, but 
DO actual disturbance of the heart's action, ensues. 

572. These valves are, besides, the tolerably frequent seats of so- 
called reticulation or cribriform perforation. The minute foramina 
giving the sieve-like appearance are almost always close to the free 
edge of each valve, except at the spot corresponding to the corpus 
Arantii; they vary in size from that of a pin's head to a slit com- 
prising the entire length from the corpus Arantii to the attached 
edge of the valve; they may be many in number, or but one; and 
vary in form — round, oval, slit like. Sometimes the perforation is 
imperfect, the intra-serous tissue only being wanting, while the pro- 
per endocardial structure seems sound. All the cardiac textures 
may be otherwise thoroughly natural, even when this reticulation 
is carried to an extreme point. 

M. Bizot* was the first to notice that the pulmonary and aortic 

' Ramo Samee, U. C. Mnsenm, No. 3S.'>9. 

' M^moires de la Soc. Med. d^Obsexration de Paris, t. i. 
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valves presented this kind of defect with about equal frequency, 
lie further ascertained that it is more frequent in males than females; 
and that, rare before the age of fifteen, it suddenly increases in fre- 
quency at and just after that age, and ceases to grow more common 
at and after the age of forty. 

673. Now, I speak of reticulation of the valves under the head 
of atrophy, to avoid multiplying divisions; it seems to me very 
doubtful whether it be truly, or at least simply, atrophous. I can 
scarcely conceive it to be a fatty form of local waste, because it im- 
plicates the two sides of the heart with such closely equal frequency. 
On the other hand I confess I cannot accept as satisfactory, inge- 
nious though it be, M. Bizot's theory, ascribing the condition to 
rupture from extension by the rapid increase in the hearths dimen- 
sions, which sets in at the period of life when reticulation first 
becomes common. 

574. Symptoms, — Interesting enough in an anatomical point of 
view, this sieve-like condition proves clinically unimportant. It 
produces no subjective annoyances of any kind. On first thought 
it seems conceivable this state might cause regurgitant arterial, that 
is, basic diastolic, murmur. But I have never known a murmur 
actually so produced ; and if its occurrence were usual, the murmur 
signifying pulmonary regurgitation ought, instead of being one of 
the mirabiUa of clinical practice, to be common — seeing that reticu- 
lation is very closely as frequent in the pulmonary, as in the aortic, 
valves. Besides, there is an anatomical cause why, unless in extreme 
cases, reticulation should have no disturbing innuence on the circu- 
lation; it afifects those parts of the valves, close to their free lunated 
edges, that lie vertically surface to surface in the centre of the ves- 
sel, at the moment of its systole; — these particular portions of the 
valves have nothing directly to do, physiologically, with the pre- 
vention of regurgitation. It is, perhaps, barely possible, however, 
as already suggested [217], that the peculiar basic sound I have 
endeavored to represent by the syllable phwe . . tt^ might be thus 
engendered, reflux of blood taking place at the commencement of 
the act of closure. 

B. — MUSCUULB ATBOPHT. 

575. (a.) The heart is said to be the subject of concentric atrophy^ 
when the size and weight of the organ and the capacity of its cavi- 
ties are alike diminished. 

576. I have been led in but a single instance to imagine I had 
met with an idiopathic example of this affection during life. Here 
no diathetic disease of any kind existed ; the symptoms and signs 
solely indicated smallness and feebleness on the part of the heart: 
but I want the post-mortem proof of the correctness of the diagnosis. 
Congenital smallness of the coronary arteries may conceivably act 
as a cause of such defective nutrition. 

577. I have seen an atrophous state of the left yentriele (as others 
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had done before me), produceil bj the close embrace of pericardial 
induratioD matter. But so far from eucb embrace habitually eotail- 
ing atrophy, it seema rather to stimulate the nutrition -process in tbe 
organ. Accidental pressure on the coronary arteries probably ex- 
plains atrophy when il occurs. Atrophy, it is alleged, has som«- 
timcs been artificially produced by the mcana adapted for the treat- 
ment of hypertrophy — a statement which, although emanating froiu 
LBennec,.still requires corroboration. 

578. lu phthisis and in carcinoma, as originally shown by MM. 
Louis and Bizot, the weight and bulk of the heart fall, as a rule, 
Bensihly below the average. So true is this, that the suatainmeni 
of the heart's weight at the par of health, in persons slowly out off 
by either of these diseases, may in my apprehension be looked upon 
as the equivalent of hypertrophy io people free from the one or the 
other. 

679. No auhjective symptoms can be traced with positivenesa to 
this condition of the heart. Palpitation has sometimes been ob- 
served, but in carcinoma is probably rather the result of attendant , 
spanaimia than of the atrophy. It would appear that cardifM ■ 
pariwathesiae of difl'erent kinds may occur; — I have observed tba I 
coincidence, but cannot feel sure of the real connection of cause and 
effect. The pulse is small and wanting in vigor: other characters, 
appertaining to those diseases, aU'ect it m cancer and phthisis. 

580. The heart's impulse is deficient in force, and materially 
limited in area both to the eye and hand. The extent of praicordiai 
percussion-dulness, both superficial and deep-seated [95], ranges 
very materially below par. Thua in the apparently idiopathio 
case above alluded to, percussion of medium force failed to elicit 
cardiac dulneas over a space larger than from one-hnlf to two-thirds 
of that fairly to be looked for in an individual of the same statars 
possessed of a heart of normal dimensions. It is important to add, 
there was neither emphysema, nor any other condition capable of 
interfering with the heart's perausaion, present. Of the character 
of the cardiac sounds I know nothing of importance. In this case 
they were not appreciably abnormal. 

5S1, (h.) Eccentric Atrophy. — When the walla of the heart are 
greatly attenuated with or without subsidiary dilatation, loss of 
mass has occurred, and the state may fairly be termed one r>f ccoen- 
trio atrophy: the fibre is deficient in firmne.ss. It is singuUlij 
rare; and is rarer still in the left than the right ventriolc. In iIm 1 
latter situation it probably intensifies some of the effects of tlia i 
dilatation and tricuspid insulBciency, with which it ia commonly ' 
associated; but, in point of fact, I have seldom seen atrophy of tbe 
kind. 

682. (c.) Partial or Local Atrophy. — This form of mat-nutrition is 
far from uncommon. In this point of view it would call for full 
description; but on the other hand, in its anatomical conditions 
and functional effects, it is so closely associated with certain other 
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changes of textare, that its history may be most advantageously 
given with the account of these changes — namely, £Eitty infiltration, 
fatty metamorphosis, and cirrhosis. 

583. The hearths fibre seems but little susceptible of that intrinsic 
form of decay, unattended with adventitious production of any 
kind, known in the voluntary muscles as Cruveilhier's progressive 
muscular atrophy. Still local waste of analogous character does 
sometimes appear to occur ; but, singularly enough, not when the 
external muscles are affected. There is nothing Known with pre- 
cision concerning this state clinically. 

n. — Htpsstbopht. 

A.^TALTVLAB HTPBBTBOPHT. 

584. Thickening, more or less notable, with opacity of both the 
mitral and aortic valves, is sometimes observed in connection with 
hypertrophy of the left ventricle, when no anatomical or clinical 
indications exist of bygone inflammation; and where, in all proba- 
bility, the thickening results from excess of nutrition consequent 
on the extra- work entailed on the valves by the muscular hyper- 
trophy. * 

585. This state of the valves impresses a dull, heavy, clanging 
character on the valvular portion of the first, and more especially 
on the second, sound: this is matter of observation. I am not 
aware of ever having met with a case in which this hypertrophous 
state was carried to such a point as, unassisted, either to throw a 
difficulty in the way of the onward current sufficiently serious to 
generate obstructive murmur, or to interfere so effectually with 
the closure of the valves, as to cause regurgitant murmur. But it 
is well conceivable that where such murmurs are produced by other 
causes, valvular thickening must intensify them. 

B. — CARDIAC HTFBKTBOPHT. 

586. In a certain share of cases of hyper-nutrition of the mus- 
cular substance of the heart, the affected walls and their inclosed 
cavities retain the relative proportions of nature — as the former 
thicken, the IsitQT pari passu widen: in su6h cases the hypertrophy 
is termed simple. Or while the muscular substance of, say, a ven- 
tricle increases in mass and density, the area of its cavity dispro- 
portionately enlarges: the hypertrophy is then styled eccentric or 
dilaied. Or, lastly, while the muscular mass grows, it may encroach 
upon and actually lessen the capacity of the cavity it bounds: 
hypertrophy of this sort is known as concerUric or cmUmcted, 

Hypertrophy may be general^ that is, affect all the compartments 
of the heart ; m this case it is always, as far as I have seen, of the 
dilated or eccentric species ; or the extra-nutrition may be limited 
to one or two compartments; under these circumstances the species 
varies. 
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Whether alone, or in association with other portions of tbe orgfto, 
the left ventricle is by far the most frequent seat of hypertro[)h]r ; 
next comes the left auricle, closely followed in point of frequeot 
implication by the right ventricle; while longo inlcrm?^ the right 
auricle completes the series. 

The thickness of the wall of the left ventricle may increase from 
the normal amount of half an-inch to two inchea, according to some 
observers; I have not known it exceed one and a quarter inch ex- 
clusive of the coluniore earner. As a general rule, the basic part 
of the ventricle thickens most, the apex-region relatively least ; in 
Bome rare cases of old standing aortic regurgitation, however, the 
precise converse is observed. 

The columna? carnese, and especially the papillary muscles, tbickes 
variously ; if there be notable dilatation they are Battened, and 
may appear attenuated, though really extra- nourished. 

The septum, enlarged similarly, encroaches on the cavity of tbe 
right ventricle, which becomes elongated, narrow, and concave, on 
the side next the septum. 

But not only may hypertrophy of a given compartment be or ba 
not associnted with contraction or dilatation of its own pavity, with 
one or other of the three species of hypertrophy in certain other 
divisions of the organ, but also with simple or attenuated dilatation 
of certain of those other divisions. The variety of conceirnblfl 
combinations of hypertrophy and attenuation, of dilatation and 
contraction, is hence obviously very numerous. Nature, however, 
actually produces only a limited few of the possible total number. 
Tbe late Dr. Hope suggested an arrangement in order of frequency 
of those clinically known, to which I cannot help thinking escep- 
tioQ may on more than one point be taken. 

As far as mj own observation goes, the most common original 
seat of hypertrophy ja the left ventricle ; a similar state, carried to 
much less amount, more or leas rapidly, follows in the aurich 
while dilatation advances in both. And clinically these morbi 
conditions may long remain confined to the left side ; though b 
fore death, generally speaking, the right divisions have beeomfij 
implicated, so as to account for the fact, that general dilated hypom' 
trophy holds the first place in frequency in Dr. Hope's table founded' 
on postmoriem examination. 

The physical conditions of an over-nourished heart vary of course 
with the capacity of ita cavities, Tbe superficial bulk of the organ 
does not exceed that of health in the concentric form, equals and 
exceeds it in the simple variety, more or less enormously outstrips 
it in the dilated species. In the latter it is that the general mass 
may be augmented to double, treble, even quadruple the normal 
amount; I have known the organ weigh forty ounces;' and enter- 
tain no doubt on the evidence of physical signs, of having met 

• AU«n, U. C. H,, Usl«i, vol. xi. p. 346. 
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with Still greater increase of weight in some instances, where the 
opportunities for post-mortem examination did not present them- 
selves. 

In simple hypertrophy the special form of the heart is retained ; 
while just in proportion as dilatation is superadded, does the shape 
become unnatural, spherical, square, or even broader than long. 
The apex under the latter circumstances is so rounded off that it 
ceases to be distinguishable. 

In regard of position in the chest though the hypertrophoua 
heart is habitually lowered, as an effect of mere weight, it occa- 
sionally becomes fixed at the normal level by pleuro-pericardial 
adhesions. The enlargement then affects the upper limits of the 
cardiac region ; the organ reaches the second cartilage above, and 
the eighth rib below, stretching vertico-diagonally from nearly two 
inches to the right of the sternum to two and three-quarter inches 
outside the vertical line of the left nipple. In very rare instances 
of dilated hypertrophy, especially where the chest is deficient in 
transverse width, the heart may literally occupy the greater part 
of the left lateral regions of the chest and qiuxid percussion-results 
simulate pleural effusion.^ 

The coronary arteries, one or both according to the seat of in- 
creased growth, enlarge. Dr. A. Lee states that the nerves and 
ganglia in the substance of the heart also increase in mass. Clo- 
etta,' following in the inquiry, admits the enlarged size of the 
nerves, but professes himself in doubt whether the enlargement is 
due to the actual nervous substance or the fibrous tissue. 

687. The walls of the aorta thicken, and the calibre of the vessel 
widens. The latter change is well shown at the orifice, which, if 
the right side of the heart be relatively ill-nourished, may very 
considerably exceed the pulmonary in width. These extra aimeu- 
sions may certainly be found in the innominate and large vessels 
at the base of the neck also — and in some instances, which for my 
part I believe to be rare, the inferior thyroid arteries, according to 
the testimony of Drs. Parry, Graves, and Stokes, enlarge. It has 
even been affirmed that the entire arterial system widens; but 
hypertrophy is commonly a disease of middle and advanced life — 
in other words of a period when, as to all seeming demonstrated 
by M. Bizot, the arteries normally increase in calibre. There is 
no sufficient evidence to show that hypertrophy causes atheroma, 
calcification, or fissuring of the arteries ; but the association occa- 
sionally observed of calcification of the pulmonary artery with 
dilated hypertrophy of the right ventricle (each of them so rare) 
seems to exhibit a relationship of causality. « 

588. The microscopical characters of the individual muscular 
fibre in hypertrophy do not deviate from those of h^th ; and, as 
the primitive fasciculi do not increase in thickness, new ones are 

> C. B., Aagast, 1855. • Virohow's ArohiT., 1853. 
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obviously formed. Production of non-alriated fibre, or even of 6br8 
more imperfectly striated than in health, does not occnr. The di- 
rection of the fibres sometimes undergoes slight change, evi<letitljf 
from lateral pressure of new fasciculi irregularly produced; thtt . 
change is tnsuflicient to modify on any efficient scale the natural .| 
line of action of the 6brea [63]. Firm hypertrophy in one part of I 
the walls of a ventricle may be associated with softness and ansmis' ' 
tint, or with fatty change, in another: an anatomical fact wbtcb 
frequently proves of clinical importance, by modifying the maaaer 
of impulse of the enlarged organ. Even in the firm variety, th« 
hardness and tenacity of each individual fibre do not appear to 
undergo increase: close packing leads to simulation of augmented 
hardness. 

oSy. Causes. — The causes of hypertrophy of the difToront com- 
partments of the heart may be grouped in the following manaef^ J 
In some instances the reality of the assumed influence is more or J 
less doubtful — a fact signified in each instance by a note of iaterro- 1 
gatioa. 

I. Causes originating in the tj/stem at large. — Exct^saive Donrishnu'nt. cspeclallj 

DitrDgeniEcd, uorobioed nitb free use of sUiiiuIatits, and ecileuLur; litibifB; 
exceuiTc ei^rciae, aa pcdeBtrian, rovbg (aud that or trades Btruining the 
upper eitr<?niitieB id exceBS I). 

II. Caasei originaiiiig in the fttooJ.— Uncmia ? rhenniBtic hnwrinoEief 

m. Cauteson'ginaiing in the heart Heel/. — (a.) Functiotial : Excitemeat of the 
besrt, aa the habitual palpitation or protoaged omemia; irritatioD of 
chronic pericarditis. (6.) Mechanical Ohstruetion: {!.) Affecting 1^ 
fenlride: Aortic conetriction. aortic re^rgitation, mitraJ regurgitation, 1 
mitral constriction t' mitral re^rgitatioo and coDBtrictioo cpmbioed. I 
(2. J Affecting right ventricle: Tricuspid regurgitalion, pulmouar; ca^.J 
stnctiuD, mitral regurgitation indirectly through eagorgemont of tht)'! 
longs. {3.) Affecting left aaride : Mitral rejrnrpitatiou and constriciiwB 
aortic rogiirgitatioD and constriction in macn less degree. (4.) Affeettnt 
right auricle : Tricnspid regurgitation. 

IV. Causes nriginaimg in the great vesscli. — Preesnrc obstnicting their IBtA 

rior; siniillaesB or constncUon of aorta; aneurism or aortic iirch neur ib^ 
heart?? {vide Aneuriam of Aorta); diministied elasticity of coata o 
sorts or pubnonsry artery, sflectiog soTcrally left or right TCDtrickf 

V. Cau»e» originating in the lutig-cireulaiion. — Affecting ri^ht V«nfruJ»u 

Ohronic bronchitis; erophyBcma; contraction alter plennsy; dilststioT^ 
or bronchi and cirrhosis of the laog; diminDtion of envitj' of ches^ t^ 
derormity or by prcssnre of abdominal tumora ! It is possible, too, tks , 
the left venlriole may eventually become hypertrophons from the BtrsiKl 
thrown on it by the systemic, sequential to tne pnlmoaary, obstnictioD. 1 

YI. Oaiues originattng in ihe kidnti/. — Feraistent obstruction in its cs^nlUif I 
circolatioD T T [590]. I 

Vn, Cttttses originaltng m syitemic cfipiUaiy obstruc/ion Prolonged obstrao* I 

tion of any given mechanism in some large portion of the systemic cSttiT 
UriesT (I'ltfcV.). 

' Uitral oonstrfotion may be bypothetfoally supposed to oanse left ventrienlati 
byp«rtro)ihy, either throDgli the uffort of ILe ventricle lo overcome tbe tTBtoUfl ' 
oaiillUry oliatmclioa oonseqaant on the palmouary obBtmetion, lmmedial«I<r in* 
daopd t>7 the mitral canstriotion : or throayb the extra effort made by tlie TsUrial* 
to pmpel the small quanlily of blood tnpplied by the snricle, lo make up, U It 
were, by foniH of propnlBlon, fin' smsUneBS of lupply. 
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The most easily intelligible of alt these modes of production of 
the disease seems to be that depending on mechanical dilBculty at 
some one of the orifices; but no direct ratio constantly holds be- 
tween the amount of hypertrophy and of valvular obstruction — 
showing that even in these cases there is a somethiDg beyond me- 
obaoicu difficulty which contributes its quota of causation. 

Males are in a very considerable ratio, at least that of 2 : 1, more 
subject to the disease than females — probably rather because they 
are more exnosed to its exciting causes, than from any inherent 
aoxual peculiarity. Very much on the same principle is to be 
explained the increased frequency of the disease witb advancing 
years: well-marked hypertrophy may, however, exist in earliest 
childhood. 

590. Symptomatohgy. — The symptoms, signs, and effects of hy- 
pertrophy of the diflerent compartments of the heart differ so ma- 
terially, that, to avoid confusion, it will be advisable to consider 
the disease in each situation separately. Nor must it be forgotten 
that pure and simple examples of hypertrophy are rare; that val- 
vular affections commonly exist to modify both the subjective, and 
especially the objective, effects of enlargement. 

591. I. ffypertTophy of the general subatance of iJte Lfft Ventricle — 
either pure, or combined with dilatation of the cavity insuniciont 
in amount to throw its own special characters into the shade. In 
the following description a highly-marked case is taken as the 
model. 

592. Physical Sitjns. — Inspection discloses arching of the pne- 
cordial region (especially in long-standing cases, and in early youth), 
with widening, but without bulging, of the left interspaces, from 
the third to the seventh. The impulse, increifsed in extent, espe- 
cially to the h(t of the sternum, presents its maximum amount 
below and about the lefl nipple, and between this and the sternum ; 
in character it is slow, heaving, and suggestive of pressure forwards 
steadily against an obstacle; in rhythm regular, unless there be 
some added morbid state; in force unequal. The amount of force 
may be sufficient to shake the head of the observer, the trunk of 
the patient, or the bed even on which he lies; such extreme power 
of action is rare, unless dilatation be combined with great hyper- 
trophy. Of double systolic and diastolic impulse, I have already 
spokeu [77]. The point of the apex-beat, carried downwards and 
outwards, may reach the lower edge of the seventh rib (rarely, 
however, without dilatation), at some distance outside a line let fall 
perpcmdicularly from the nipple. In eccentric hypertrophy the 
extent of visible impulse is much greater; the apexpoint may be 
carried to the seventh space or eighth rib; the impulse may, with- 
out muchdiGGcutty, be felt in the back; its character is less heavinz 
than in the pare uisease, sharper, more knocking, or slapping, and 
lh« surface, over which it is perceptible to the hand, proportionally 
more extensive. 
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The superficial and deep-aeal«A dulncsaea of ihe heart are both 
augmented in area, and, probably, in amount also — the parietal 
reaistaoce ia aomelimea very notably increased. In dilated hyper- 
trophy, the dulnesa may reach from the second to the eighth rib- 
proving marked enlargement in an upward as well as down' 
direction. Transversely canliac dulnesa may stretch from an inol 
and a half or two inches to the right of the sternum to three inches 
and even upwards outside the vertical line of the nipple : and waut 
of resonance may be detected in the back to the left of the spine. 
Nay, more, in those exceptional instances of huge bulk a moment 
since referred to, the percussion-sound may be toneless and high- 
pitched all over the lef^ lateral regions of the thorax, and vocal 
fremitus null, just as if pleural effusion existed. 

The rudely-triangular form, natural to the heart's superficial dnl- 
neaa {vide Diagram, p. 3), gives place to a duloess of somewbi "' 
square outline; and the deep-seated dulness is also more rigbt-anglt 
than in health — this latter character, however, is not oflen to 
satisfactorily ascertained. 

The state of the cardiac sounds differs with the species of tho hy- 
pertrophy. First, in the simple form the first sound is dull, muffled, 
prolonged, weakened in some cases almost to actual extinction, 
directly over the ventricle, the sensation reaching the observer's eat 
being rather one of impulsive motion than of sound; — under theso] 
circumstances a tolerably full systolic sound may, nevertheless, fi 
quently be found at the base and at the ensiform cartilage; ths 
extent of its transmission towards the apex is very limited. The 
second sound, lower pitched than natural, is fairly loud and of 
clanging quality. The post-systolic silence is shortened. During 
palpitation the first sound sometimes becomes comparatively full- 
toned. Secondly, in hypertrophy with dilatation, the sounds g«ia 
greatly in loudness, and extent of transmission, especially if the 
valves be perfectly healthy and free even from hypertrophous thick- 
ening; and the tone of the first at the left apex is notably higher 
pitched than natural. Keduplication of either sonnd, sometimea 
occurring, possesses no special character: it is not common — espe- 
cially when the inequality of strength in the two ventricles is con- 
sidered. 

Systolic blowing murmur, basic and audible at the second right 
cartilage, is sometimes heard in cases of pure hypertrophy ; nor can 
it be positively ascribed in all instances to coexistent spantemia. I 
have Known such a murmur disappear, when the heart bad becomS 
comparatively quiescent by treatment of a kind depressing rathec 
than otherwise, and wholly non -ferruginous. Hence excess of force 
of propulsion of naturally constituted blood would seem capable of 
eeuerating direct murmur [204]. Again, hypertrophy may possibly, 
during tiie excitement of palpitation, induce mitral regurgitant 
murmur by diiiturbing the action of the papillary muscles — espe- 
cially as these muscles are often relatively nourished more some- 
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timcB leaa, than the rest of the veDtricle, sometimes even more or 
less extensively cirrhosed. Such murmur actually does, as a clini- 
cal fact, exist at one time and disappear at others.' And systolic 
basic murmur may also, very probably, be generated in eases of 
dilated hypertrophy, in consequence of the altered relationship of 
the aortic orifice to the cavity of the ventricle — altered both in 

Kint of size and of direction of the blood-curreot [188]. In dilated 
_ pertropby, knocking and robbing additions to the first sound at 
the apex, either left or right, are not very uncommon. Possibly, 
too, the second sound may be, in seeming at least, intensified at the 
lefl apex by the abrupt recedence of the enlarged heart from the 
side aaring its diastole [149], 

The main axis of the heart, when any notable dilatation is con- 
joined with the hypertrophy, becomes more horizontal than natural. 
It has been supposed the great vesaeb may consequently undergo 
moreor less marked twisting at the base, and systolic murmurarise 
in consequence. I have never known murmur demonstrably thus 
caused; the effects of lateral detmsion of the heart in pleuritic e&'u- 
eion, while they show such an effect is not impossible, would lead 
us to expect that it must be very rare.' 

The respiration at the centre of the cardiac region, that ia, the 
upper sternocostal angle of the fourth lelt interspace, is feeble and 
distant — but not so feeble nor so distant as it would be with an 
equal amount of percussion-dulness from fluid in the pericardium. 

Id estimating the dulnesa really depending on a hypertrophous 
heart, the observer must bear in mind, that ils apparent extent may 
be, on the one hand, increased by blood engorgement of the right 
cavities, by aneurism of the aorta, by indurations in the lungs, 
pleura, or mediastina, by tnmors of the cesophagus even, and by 
enlargements of the liver, which, by pushing the organ upwards 
and to the Ictl, widen the area of dulnesa in those directions; — and, 
on the other band, decreased by emphysema and bronchitic disteo- 
sioa of the laiig. 

698. Symptoms and slate of tfte /unctions ge^teraUy. — The state of 
the IVinctions may be describeil as follows, in cases of pure hyper- 
trophy, or hypertrophy without any notable amount of dilaution 
— the excess of nutrition being either wholly limited to the left 
compartments, or involving the right to a comparatively slight 
extent. 

(a) The strength does not seriously suffer, unless the disease be 
carried to a great height; the power of walking and of ascending 
hilly ground is diminished, not from feebleness, but from tlie dyjip- 
tKca and oppression induced by the attempt. Patients generally 
lie with the head high. 

■ Dome;, T. C. H., MUm, Oelober, 1850. Slight ijBlolio mnnnnr Vti%KeA >t Iha 
laft apex In thii o>m wheo the b«»n wai much «zcited, diHppMuing wholly wUbq 
It» otilinftr/ beat liad been calmed down by treatment. 

■ UtioMM of the LuDgB, 3d Am. edit., p. Wi. 
16 
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('i.) The color of the integuments varies; if the hypertropliy be 
pore, the face is florid, if coupled with moderate dilatation, iJiere 
may bo alight purpleness and lividity; but marlied purple discolora- 
tion doea uot occur, unless there be very considerable dilatation, 
valvular obstruction, or pulmonary disease. Hypertrophy of the 
\ch ventricle doe» not per se produce oadetna of the anlclea, much 
less general anasarca: even hypertrophy and dilatation, unless the 
latter be in great excess, fails to induce this evidence of systemic 
vascular obstruction. 

(c.) The muscles are well-nourished and of good color. 

((/.) There is not any form of dyspeptic derangement partioularly 
assignable to hypertrophy; the disease may exist for years withoat 
materially affecting the digestive powers, provided moderate exer- 
cise be taken. Constipation acts as a source of habitual annoyanco. 

(e.) There is more or leas dyspncea, either constant or occasional 
— in the latter case induced by the most trifling effort: the pulso 
and respiration-ratio may be perverted in consequence; paroxysm* 
of dyspncea have not occurred under my observation, unless there 
were much dilatation, valvular obstruction, or pulmonary disease. 
Dry cough annoys some patients ; I have not observed c»dcmu of 
the lungs, nor hienioptysis. 

(/) The radial pulse, in no wise peculiar in regard of frequency, 
and perfectly regular in rhythm, is full, strong, firm, tense, resisting, 
and prolonged, without jerk or thrill, in the pure disease; if dilaU* 
tion be superadded, it retains il^ fulness, but loses in some measure 
strength and resisting power. It is said not to be increased in fre- 
quency, as in health, by change from recumbency to the sitting nnd 
standing postures. The action of the carotids is visible; and in 
aged persons the pulsations of the smaller auperScial arteries may 
be generally distinguished by the eye [^51]. Prajcordial pain, 
rare in simple liypertrbphy, is not uncommon in the dilated variety, 
ranging in severity from a slight aching sensation to the seven i 
suffering of pseudo-angina. Paroxysms of such pain may be a« 
companied with, and probably depend sometimes on, congestion o 
the lungs and loading of the right cavities of the heart with blooda 
in some instances they are distinctly traceable to intercostal new 
ralgia. They rarely attain any notable amount of severity, unlea 
valvular disease coexist.' The common action of an hyperiropboa 
left ventricle would be palpitation, if not in frequency, in force, t 
A healthy person; under excitement, or ot^en without apparoa^ 
oause, a violent fit of throbbing action comes on — regular, howeverj 
or almost so, in rhythm, producing forcible pulsation in the neolc^ 
Itnd head, with tinnitus aurium. 

(7.) Ko change, that I am aware of, occurs in the lymphatic va 
sels or glands. 

■ Alliugham, U. C, B., Fem&lot, rnl. xrll. p. 53. Dot eren nltb thli uioclfttad 
coiulltloD an/ neu spproMli to KSDuIoa ftogliu U verj nra in owes of bjMnro- 
1*7 £483]. 
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(A.) I have not known hypertrophy produce albuminous impreg- 
nation of the urine, nor indeed any distinctive condition of the 
fluid — not even notable modification in the quantity, as compared 
with the amount of drink. The dynamic agencies, which may by 

Eossibility affect the renal circulation in cases of pure or dilated 
ypertrophy, are doubtless on the whole conflicting enough ; yet it 
seems to me that if the doctrines taught of late years concerning 
the influence of eccentric pressure of the blood in the capillaries 
of the Malpighian tufts on the amount of water excreteid, were 
perfectly sound, the mean daily discharge of urine ought to range, 
more or less steadily and markedly above par. 

(t.) It has been said the sexual propensity undergoes increase — 
a statement I can neither affirm nor deny — but one which seems to 
have been put forward on theoretical grounds. 

(Ar.) Cephalalgia, dull, aching, or throbbing, is of more frequent 
occurrence than in healthy persons, but by no means a constant 
symptom ; sensations of rushing of blood to the head are common, 
especially on stooping, and, indeed, on sudden movement of any 
kind. The intellect is habitually unaffected, as regards any symp- 
tomatic state clinicallv significant: no proof exists of its being 
brightened; nor, on the other hand, unless towards the close of 
life, have I found pure hypertrophy render individuals incapable 
of ordinary mental exertion. A disposition to drowsiness, especi- 
ally after meals, occasionally, but not by any means with the fre- 
quency that might be anticipated, proves a troublesome symptom. 

(Z.) Reflex muscular phenomena, at the moment the patient 
drops off to sleep, sudden starting of the legs, for example, are 
not very uncommon ; they may possibly be traceable to active con- 
gestion of the spinal cord. 

(m.) The eyes of some patients are bright, full, prominent, prone 
to injection ; and by such persons visual illusions, luminous vision, 
and musoB volitantes are frequently complained of. I am not 
aware that cataract or other textural change in the eye has been 
found of unwonted frequency in pure hypertrophy. Epistaxis 
seems to be more usual tnan in individuals of equal age free from 
hypertrophy. 

(n.) Whether sufficient evidence exists of the alleged influence 
of hypertrophous heart in causing enlargement of the thyroid 
gland, may perhaps be reasonably doubted. However the state- 
ments of Drs. Parry, Graves, and Stokes, concerning enlargement 
of the gland and of the inferior thyroid arteries as a dependence 
on permanent excitement of the hearths action, most certainly 
deserve attention. Dr. Stokes teaches that, though the cardiac 
disturbance, causing such excitement, be originally functional, 
dilated hypertrophy is eventually found — that, more common in 
the hystencal female, thyroid enlargement still does occur in the 
male — that the enlarged gland pulsates and furnishes the signs of 
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fineurismnl varix, al! of which signs may disappear irith tDCrettsiog 
solidity of its etruclure. 

594. Secondary morhi'd changes. — Certain textural changes have 
been held to follow as a neceaaary consequence of the iaflueiioQ, 
long sustained, of a left ventricle over- nourished, and hence, by 
inference, powerful to excess in its con traction a. 

695. Hypertrophy of the left ventricle has thus been said to 
entail increase in weight and substance of the organs generally. 
Plauable enough though the proposition be, and supported though 
it be to a certain extent by some statistical returns of Dr. Olendia- 
ning, it cannot be looked upon as an established truth. I hare 
Been rare cases in which the weight of several of the organs actu- 
ally fell below par. But pure hypertrophy of the heart is difficult 
to meet with; and if fatty atrophy to any serious measure deterio- 
rate the fibre of the generally thickened ventricle, the conditioi 
of the problem are plainly altered. 

696. The great frequency with which morbid changes io t! 
heart and the anatomical conditions of the diathetic afleotioB 
known as Bright's disease are associated, is matter of universal 
recognition. But opinions are far from being unanimous concem- 
ing the relationship of the cardiac and renal states in point of 
sequence, yet more in point of causation. 

Setting aside for the moment those much more oommon oases 
where some form of valvular disease coexists with the moscular 
extra-growth, and confining myself to instances of pure hypwtro- 
phy, dilated or not, but unattended by disease of the orifices 
sufficient to disturb the circulation notably, I find some few 
instances in my hospital books where from the clinical coureo of 
events, as well as from the po^t-nwrtem appearances, the renal 
changes must have preceded the cardiac in order of development 
— none where the cardiac distinctly led the way — some where the 
sequence could not be determined. I take it, then, we may admit 
that the renal disease is not caused by the cardiac. 

Is the cardiac per coulrii caused by the renal? Dr. Bright, who 
first noticed the relationship of coexistence, seems to have supposed 
the struggle against the capillary obstruction in the kidneys euSi 
cient to account for hypertrophy and dilatation of the left heart, 
cannot accept this mechanical doctrine. My cases show me 
Bteaily proportion holds between the amount of capillary dostmo- 
tion m the kidney and the cardiac hypertrophy. 

Believing, as 1 have lung done, on what appear to me logical 
grounds, that Bright's disease is primarily a diathetic blood-aSbc- 
tion,' entailing, like all afiections of the diathetic group, secondary 
alterations in the blood also, I look on the cardiac hypertrophy, 
occurring in its course, as gjarily an additional local expression of 

iDlinllf aud jirimftrilj n BiooJ.diseiae." — CUn. . 
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the main diathesis, and partly as a result of the specific irritation of 
the blood, primarily ana secondarily altered in composition, on the 
endocardial surface. 

There may besides be some connection, through the fatty dia- 
thesis, between pseudo-hypertrophy or fatty enlargement of the 
heart and fatty alteration of the kidney; but I have seen nothing 
demonstrative of any such connection. 

697. Hypertrophy of the heart, and especially of the left ventricle, 
has long been supposed to play a very important part in producing 
certain acute and chronic textural changes in the brain. The fol- 
lowing passage, now some years old, still seems to me to place the 
actually attained knowledge of the matter in the fairest point of 
view. In order to avoid the necessity of recurrence to the subject 
some other conditions of the heart are at the same time considered: — 

** Nothing can appear more plausible than to suppose undue force 
of propulsion of tne blood from the heart shall act as a cause 
of apoplexy f whether this be simply congestive (ictus sanguinis), 
hemorrhagic, or dependent on rea softening. Now, over-forcible 
propulsion of the blood through the systemic arteries is mainly the 
result of too energetic contraction of the left ventricles. Hence 
hypertrophy of the left ventricle has been, by a process of d priori 
reasoning, set down as a cause of apoplexy in general by some 
persons; by others, of cerebral hemorrhage, in particular; by yet 
others, of red softening. Again, the doctrine referring white or 
colorless softening of the brain to deficient nutrition, occurring in- 
dependently of inflammation, has had many followers. Persons 
taking this view of its nature are prepared to recognize, in any 
agency interfering with the distribution of a just Amount of blood 
to the brain, an efficient cause of the disease. Now, constrictive 
disease of the aortic orifice, and regurgitant disease of the mitral 
orifice, must have this effect on the cerebral circulation, and so, it 
is inferred, must act as causes of cerebral softening. 

'' It has been felt, I may almost say, on all sides, that these views 
require to be tested by facts; and the facts adduced, as far as they 
have reached me, may be summarily set forth as follows. First (a), 
in regard of 'apoplexy,' and * cerebral hemorrhage,' we find writers 
giving the subjoined numerical results of their observations con- 
cerning connection between those cerebral aflfections and heart dis- 
eases. 

Deaths ftrom Emii 

Cerebral Hemorrhage. Hjpertrophoiu. 

Rochoax 42 3 . 

Andral 17 9 

D. Fardel 28 8 

ApoplezT 
with Hemiplegia. Heart Dlaeaee. 

Clendinning .... ^^ ^ ^^ 

Hope 39 27 

Barrows 34 23 

188 85 
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"Calculating from the sums of tliese somewhat conlra'lictoryM 
results, there seems presumptive evidence that the heart will bttl 
diseased io about 45.2 per 100 cases of apoplectic seizure with sad- f 
deo hemiplegia. But the precise ages of the persons suppljiny 1 
these figores is unknown. That it was advanced in the great ma- 
jority of cases may be admitted from the known laws of cerebral 
hemorrhage; that it was advanced in M. Fardel's patients is cer- 
tain, for they were all observed at the Salpfitrifire, where the rather -^h 
patriarchal age of sixty years forms a condition of admission ; ths-^H 
mean ago in M. Andral's cases I calculate to have been 66.2 ycara.^^| 
Now what proof have we that the number of hypertrophous bearts^^l 
in the victims of cerebral hemorrhage, just counted and percenter, 
is greater than it would prove in a like number of aged people, cut 
oR' by all diseases, indiscriminately, affecting other organs thaa the 
brain? Absolutely none. So far as evidence goes, this seems, on^^H 
the contrary, to show that the inference of close oftxus of cause and*^^! 
eSect, in cases where the cardiac and cerebral diseases were foundf ^^| 
is illogical. TLusM. Fardel carefully examined the bodies of sixty ^^ 
aged persons (at the same institution, the Salpdtri6re), cut off by ' 

other than cerebral causes, and found the heart sound in forty-flve, 
hypertrophous in 6fteen, of the number. In other words, we may 
expect that 25.0 per cent, of a mass of aged persons cut olT by aD ^^ri 
diseases indiscriminately (except those of the brain), will have a ^^M 
hypertrophous heart. Now, this proportion of 25.0 per cent, is ^H 
only twenty per cent. Icm than that of diseased hearts, furaishod ^^ 
by the above series of apoplectic persons, 

" I have separated the results of the sir authors quoted into two 
Bub-series. The separation is an important one enough. Tbe firat 
sub-scries refers especially to ' cerebral hemorrhage' in conneotion 
with 'hypertrophy; in the second, the association is between 'apo- 
plexy' and ' heart disease,' no precise affirmation being made, or io- 
teudod, as to the condition pro<luctive of apoplexy, or as to the 
nature of the heart-aOection. It is a striking fact that the first 
sub-series gives a proportion of hypertrophous hearts of only 
twenty-three per cent^ absolutely ten per cent, less than in aged ^^ 
persons wholly free from cerebral affection, ^H 

" Let US next examine the questiou in the converse point of vieir, ^^M 
and see in what proportion of persons having hypertrophy, or other t^M 
disease of the heart, as their main affection, cerebral apoplexy mi- 
pervenes. Here the following numbers are available for our pur- 
poses: — 

DlHMg of Heut Cvnbnl tjiaplnjr, 

Bftvler 10 1 

Lnuigi 4,"i n 

BUldston 155 U 
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" So that 7^ per cent, only of persons laboring under diseased 
heart, for a greater or less number of years, become the victims of 
cerebral apoplexy. 

"Secondly (i), in regard of cerebral sofVening, the following 
figures may be adduced : — 

Brain Heart hTpertrophfed, Aortfe HUral rcgar- 

•oftened. or bn>«rtrophi«d con«trie> gitatioa. 

and dilated. tion. 

Andral ... 33 9 3» — 

D. Fardel ... 41 8 — 2 

Rostan ... 18 12 — — 

" From these figures it would follow that 86.9 per cent, of per- 
sons having a softened brain had hypertrophy, or nypertrophy and 
dilatation of the heart, scarcely more than M. Fardel's average for 
aged persons dying of all diseases indiscriminately. In the series 
just given, Rostan's figures all refer to old persons, and those of 
Fardel to persons aged upwards of fifty. The latter observer 
affirms that he always found the heart healthy in patients cut off 
by softening before the age of fifty. The mean a^es in Andral's 
cases of softening I have calculated as follow : Where the heart 
was sound, 49.9 years ; where there was hypertrophy, or hypertro- 
phy and dilatation combined, 47.7 years; and where there was 
constrictive disease of the aortic orifice, 68.7. 

" Eight cases have been adduced by Dr. Law, to show that color- 
less sofl;ening of the brain (which he, with many other persons, 
holds to be allied in nature to gangrene of other textures) is at 
least frequently dependent on regurgitant disease of the mitral 
valve. Four post-mortem examinations only were made in these 
cases ; the green tint of the softened parts justifies the suspicion that 
pus may have been present.' 

" From this rapid survey of the subject of the connection of car- 
diac and cerebral diseases, what inference can fairly be drawn? 
None other, I think, than that positive asseverations of the power 
of heart-disease to generate brain-affections, as a demonstrxited fact, 
had best be avoided. On the other hand, I believe that it would 
be just as unsound to deny totally the existence of any such power 
on the faith of the numerical comparisons I have just instituted. 
These are the only comparisons of the .sort obtainable at the present 
hour, but let us not shut our eyes to their serious imperfections. 
These imperfections are of different kinds. In the first place, some 
writers are so deeply prejudiced on the question at issue, that their 
facts cannot be received otherwise than with some quantum of dis- 
trust. Bead the pages of Andral, and observe how determined he 
is to find the nexus of an hypertrophied left ventricle, and cerebral 

' One of these oomits under the head of hjpertrophj also. 

' Mr. Jordan draws attention to the ooonrrenoe of cataract in connection with 
disease of the mitral and aortic orifices, and with dilatation and fatty disorganixa- 
tion of the heart itself. — ^Brit. and For. Med. Chir. Review, toI. xix. p. 495. 
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hemorrhage ; read those of Rochoux, and note the eager partisan- 
ahip with which he strives to disprove it. Do this, and I feel salis- 
fied you will, with me, see the wisdom of receiving cum grano aatia 
their general couclasions. In the second place, some writera pot 
forward cases where no post-mortem examination took place; theae 
are, under the circumstances, unfit to form eleraeuta in the disous- 
sion. Thirdly, who can for a moment suppose it to be at all likely, 
that all varieties of heart-disea-te shall have an equal tendency to 

Siroduce cerebral congestion? That, for example, an hypertrophous 
eft ventricle shall do the same violence to the minute cerebral ves- 
Bels, if it play through a constricted aortic orifice, as if it pUy ■ 
through a perfectly free one. Who can suppose that where thtt J 
radial pulse is smal!, feeble, unequal, tremulous from highly deveUl 
oped insufficiency of the mitral valve, the blood shall be propelled | 
with excess of force into the small arteries of the brain ? Far from 
this, the contrary appears ho fair an hypothesis, that, as we have 
just seen, an experienced physician regards such insuSiciency as an 
efficient cause of gangrene-like softening of the brain. The whole 
clinical history of mitral regurgitant disease points to pulmonary 
and not to systematic congestion. Aadyer contra, the ascertained 
effects of tricuspid regurgitation give an air of probability to the 
yiew that this variety of cardiac imperfection may in reality fortn 
the true link between congestive afleotion of the brain and the 
heart. Whetber this be the fact or not, time will show. Mean- 
while, I think there can be no question that it is deeply unsound to 
club together cases of such opposite functioniil tendencies aa those 
we have been noticing, and resard them as a single mass producing 
one single definite etlisct on the brain. Fourthly, an objection to 
some of the cases figuring in the returns 1 have given you lies in 
the fact, that the respective dates of the cerebral and cardiac 
diseases have not been clearly made out. And again, fifthly, the 
subject would require revision, were it only for the change recently 
eHecttKl in our knowledge of the morbid anatomy of enlarged hearts. 
All enlarged hearts were formerly set down as enlarged by muscu* 
lar hypertrophy ; we now know that the available muscular sub- 
stance may be less than natural in such hearts, encroached upon 
and impoverished as it is by accumulating fat. And let ua not 
appeal here to clinical experience to set aside the inference deduct- 
ble from vost-morkm investigation. True, the action, felt in the 

i)ra3cordial region, of a fat- infiltrated heart may be agitated and 
brcible, but violence of impulsion does not signify power of pro- 
pulnon."* 

The correctness of the views here taken seems clearly sapportad 
in one aspect by the recent observations of Dr. Kirkea on the de- 
tachment of fibrinous cosguU from the left side of the heart. 
698. Pjvgtioiia. — Simple hypertrophy, of medium amount, may 

■ CllnloKl LeotoTM, Luioet, Tol. 1. 1849. 
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be rendered a yery endurable affection bj means of regulated diet, 
moderation in exercise, and general attention to hygienic rules. If 
the disease be carried to a high point, if it be of considerable 
amount, and the patient, instead of living according to rule, be 
forced to work laboriously, and live irregularly, the probable issue 
is death, through secondary affections, complications and functional 
derangements, all of which, though originally unconnected with 
the heart-disease, are rendered more serious by its existence. But 
pure hypertrophy alone is rarely, and I do not think ever rapidly, 
the direct cause of death : I cannot caU to mind any case, where I 
have actually known it, and it alone, positively fatal. Dr. Hope, 
it is true, affirms he has known hypertrophy destroy life in some 
instances within a year of its commencement (Op. cit., p. 278) ; still 
he cites no cases, and appears from the context to have in his mind's 
eye examples of dilated hypertrophy variously and seriously com- 
plicated. Dr. Latham is of opinion, *'the heart, by the simple vehe^ 
mence of its action, has the power to kill" — through cephalalgia, 
insomina, delirium, mania, convulsion, and nervous exhaustion.' 
But by the phrase, "simple vehemence of action," we are not to 
understand, nowever this may appear warranted by its terms, such 
action as an unaided hypertrophous heart in its highest degree can 
engender. For Dr. Latham gives no proof that the organ possesses 
any such lethal power, and the only positive case referred to in 
illustration of the above opinion, is one of hypertrophy and dilata- 
tion of the left ventricle following endo-pericarditis and bygone 
dropsies; — where, too, as no post-mortem examination took place, 
there can be no absolute certainty the encephalon was free from 
disease. M. Louis calculates the njean duration of hypertrophy 
of the left ventricle at twenty-eight months, and refers to a certain 
number of instances in which life was destroyed in from three to 
seven months. But the evidence is incomplete as to the purity of 
the hypertrophy [606]. 

The more dilatation predominates over hypertrophy, the more 
serious becomes the prognosis — until at last tne chances of exist- 
ence and the quality and amount of suffering become very closely 
the same as in cases of unmixed, or almost unmixed, dilatation. 

599. Treatment, — With what hopes may the treatment of pure, or 
somewhat dilated, h vpertrophy of the left ventricle be undertaken ? 
Is the disease curable ? Can the nourishment of the heart be not 
only controlled by artificial means, but reduced below the standard 
of health ? Drs. Latham, Taylor, and Blakiston emphatically deny 
that art is possessed of any such power ; Laennec and Dr. Hope 
maintain that the feat is easy of accomplishment. But Dr. Hope 
repudiates the plan recommended by Laennec, and the simple com- 
mon-sense system lauded by himself fails utterly in efiecting the 
textural changes he ascribes to it. For my own part, I have never 

> DifMMS of the Heart, voL U. p. 838. 
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known the core of indubitable hypertrophy proved by physical 
signs, or by post-mortem examination, and bold it unwise to promise * 
any aucb n3sult from treatment Even the physical signs majTt 
unless he be very cautious, betray the observer into error in regard ■ 
of this matter. Thus, not only the impulse may be reduced ia ' 
force and extent, and the character of the first sound changed, but 
the area of percussion-dulness lessened, by disgorgement of th^ ] 
right cavities, and yet the heart's actual mass remain precisely as 
before. All this may sometimes be done, by treatment, in a few 
days; sometimes not in months — but whether achieved quickly, 
or slowly, it gives no evidence that hypertrophy has been reduc^. I 
On the other hand, it is not difGcult to remove or greatly mitigate I 
the symptoms of simple hypertrophy in the majority of cases, and 1 
render life not merely tolerable, but comfortable. T 

600. The theoretical indication is very obviously to tranquillize 
the heart by diminishing the quantity, without deteriorating the 
quality, at least materially, of the circulating fluid. For this pur- 
pose, occasional bleedings from the arm, to the extent of four, six, 
or eight ounces at a time, at intervals of from two to six weeks, j 
are recommended by Dr. Hope, in conjunction with a diet mainly^ 
consistiug of farinacea and vegetables. But even loss of btootl to j 
the extent here intended, is more than can be borne by the majoriiyj 
of persons, without slight impoverishment of the fluid; and ibs.l 
least amount of aniemia deeply aggravates the dangers of hyjierw j 
trophy. Besides, it has appeared to me that over-action of thai 
heart ia quite as effectually and as lastingly controlled by very I 
moderate cupping or leeching over the prsecordial region, as by tho 1 
abstraction of a comparatively large quantity of blood from the j 
arm. Four or five leeches, even, will sometimes calm the oxcita- j 
ment of a powerful left ventricle, in a state even of somewbat j 
dilated hypertrophy — and this in a well-grown adult. 

There is no known drug possessed of the faculty of dimiaishing 
the bulk of the hearL Iodide of potassium, pushed even to the 
production of iodism, fails to exhibit any such power. And 
though I have an impression derived from tolerably careful watuh- 
iug of some few cases, that this agent may control the dis[>ositioa 
to yet further increase, I should, I confess, be puzzled to produce 
demonstration that such impression is solidly founded. In poiut of 
fact, general principles seem the safest guides ia the attempt to pat 
a term to increasing bulk of the heart As rest will waste the 
muaclea of an arm or of a leg, so by analogy must rest, such as 
can be secured, weaken the nutritive activity of the heart. Quietude 
physical, emotional, and intellectual is the very first of curative 
agenia for an enlarged heart To aid in tranquillizing the organ 
direct cardiac sedatives, hydrocyanic acid, acetate of lead, digitals, 
and belladonna (the latter both internally, and in the form <^i 
plaster to the surface) must be employed, with occasional interraifl-i 
sioua, during the entire treatment of the case. Of all medicines of] 
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this class aconite, however, seems the best ; the alcoholic extract of 
the root may be given in doses of one-eighth of a grain with per- 
fect safety in cases of this species; no drag, that I know of, 
Possesses so folly the power of relieving painful sensations and 
isquietade about the heart. 

Purgative medicines, and I believe the saline and aloetic the most 
appropriate of the class, aid the good effects of rest and small local 
bleedings. Diuretics are useful, quite independently of the existence 
of dropsy. 

Unless the patient be very highly plethoric, animal food in 
moderation should be allow^ — under all circumstances, indeed, 
fish may be permitted. Alcoholic fluids, of all kinds, must be 
avoided; and liquid taken, as a rule, in but small quantity. 
Walking exercise on a very limited scale is permissible; passive 
open air exercise more positively advisable. 

In treating a case of this kind, the. patience of the physician 
must never fail him: it may require months, nay, years, to produce 
a favorable effect on the disease — and want of st^diness of purpose 
and conviction may, in a few days, undo the good accomplished 
by the efforts of previous weeks. There is one caution to be given 
to the young practitioner — that he never push any form of treat- 
ment to the extent of producing ansdmia; the super-addition of 
anaemia to hypertrophy is that which gives a really ominous 
character to the latter. 

601. II. Concentric Hypertrophy of the Left Ventricle. — The dis- 
covery that the contraction of^the ventricle occurring in articulo 
mortis, increased by cadaveric^ rigidity,' might give to a heart 
simply hypertrophous the appearance of one concentrically hyper- 
trophous, led, for a time, to the almost complete rejection of 
concentric hypertrophy as a possible state. But that its occasional 
existence is matter of fact, would be sati^ctorily proved, were 
this even a solitary example, by a preparation now before me.* 
Here, inclosed by walls equalling very nearly an inch in thickness, 
lies a left ventricular cavity, which would scarcely ^ve lodgment 
to a flattened hazel-nut. There appears, besides, in this instance to 
be verv notable relative excess in the thickening of the papillary 
musclft. 

602. The symptoms and signs are those of simple hypertrophy. 
Theoretically the disturbance of the circulation will be greater, but 
clinical illustrations of the point are wanting. It has not occurred 
to me to meet with a pure case of the kind during the life of the 
sufferer. 

I When the tpasm ooonrriDg ante imoriem produoei the semhUnoe of conoentrlo 
bjpertrophy, it wiU be found that merelj cutting into the tissue of the Tentriole 
causes relaxation ; it is unnecessary to have recourse to stretching or maceration. 
Case of Collins, U. C. H., Males, volL ri. p. 1, Nov. 1850 ; death from djsentery. 

f Univ. Coll. Museum, No. 2140. The reality of concentric hjpertrophj has 
further been proved bj M. D6ohambre (Qas. M6d. de Paris, 1844). 
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603. III. Hypertrophy of the Right Ventricle. — Hypertrophy of ibis 
compartment, comparatively rare in all forms', is practically un- 
known except in association with a more or less dilated cavity. 

The walls undergo quite as notable thickening, relatively speak* 
ing, as those of the lefl ventricle. In the adult the muacular sab- 
stance may measure one, or even one inch and a-third in thickness; 
in a female child, aged ten years, I found it reach a quarter of an 
inch without, and seven sixteenths of an inch with, the columns 
carneoe.* 

604:. Physical aigna. — The signs of its dilated hypertrophy are 
arching of the lower part of the sternum, with greater or less ever- 
sion of the ensiform cartilage, and fulness of the epigastrium. The 
left costal cartilages may be more bulged than the right — a circum- 
stance accordant with the fact, that though the impulse plays very 
forcibly against the sternum and ensiform cartilage, it inclines, in 
cases of highly marked right hypertrophy, to direct ij»elf, in conse- 
quence of slight displacement of the entire organ, more against the 
edge of the left, than the right mammary region. Hence it is, that 
the form of the priecordial region and the site of impulse might 
betray the observer into the notion that the left, and not the right, 
ventricle was the seat of hypertrophy. The percussion-dulnesa 
may extend considerably beyond the right edge of the sternum; in 
the child just referred to, it reached an inch outside that edge; at 
the same time the dulness may be carried unduly to the left alsa 
The distended and enlarged right auricle is the source of much of 
the percussion-dulness to the right of the sternum. 

Dilated hypertrophy of the right ventricle widens the tricuspid 
orifice in the majority of cases; unless the valve grow in propor- 
tion to the widening of the orifice, a regurgitant murmur should, 
theoretically, occur. Yet, such murmur certainly does not occur 
by any means constantly, in cases where, post mortem, the valve 
appears physically incompetent Can this be explained by some 
constrictive action of the orifice during life which prevents regur- 
gitation ? The first sound is duller than natural at the ensiform 
cartilage; the second fuller, stronger, and more accentuated. Visi- 
ble jugular pulsation sometimes exists, without the tricuspid valve 
being demonstrably incompetent. * 

605. Marked hypertrophy of the right, is so rare without hyper- 
trophy of the loft, ventricle, or some form of valvular disease, that 
it is diflicult to give a really clinical transcript of its symptoms. 
Lividity of the face, and subcutaneous ccdema about the face and 
neck, sometimes exist. Theoretically the lungs must sufier — and 
hence dyspnoea, engorgement and cedema of the pulmonary paren- 
chyma, bronchitis, pneumonia, tubercles, pulmonary apoplexy, and 
hemoptysis, have all been set down by various speculative writers, 
as dependencies of the aSection. Now, of all these alleged symp- 

» Kernis, U. C. H., Females, vol. ii. p. 237. 
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toms, dyspnoea is tbe solitary one that seems to have thoroughly 
made out its claim to be so entitled. I believe, however, that en- 

forgement and oedema of the tissue of the lung is not uncommon, 
^neumonia, pulmonary apoplexy, and haemoptysis, I have certainly 
seen in cases of right ventricular hypertrophy; but in these in- 
stances, mitral regurgitation existed also. The notion that right 
hypertrophy tends to tuberculize the lungs, is not supported by 
anything I have observed. 

The radial pulse, from its being free from all peculiarity of cha- 
racter, affords valuable aid in the diagnosis. Natural in force, while 
the cardiac action is strong, its state argues against the existence of 
hypertrophy of the left ventricle, to which some of the local phy- 
sical signs might otherwise point. The pulmonary artery, of course, 
bears the force of the hypertrophons ventricle ; a fact probably ex- 
planatory of the frequency with which, under these circumstances, 
its coats are atheromatous and calcified. 

The difficulty of circulation through the vena cava and jugulars 
tends to congest the brain venously. 

606. According to the results of M. Louis, hypertrophy of the 
right ventricle runs a mean course of six years and a half; this very 
remarkable prolongation of life, as compared with the experience 
of the same observer in regard of the left ventricle, is not easy of 
comprehension [598]. 

607. Hypertrophy of the Auricles — Left Auricles. — Hypertrophy 
of the left auricle often accompanies, in variable degrees, constric- 
tive and regurgitant disease of the mitral orifice ; bcTt I have never 
seen it as an isolated state. 

608. The symptoms, whatever they happen to be, of these diseased 
conditions of orifice, are intensified by the overgrowth of the auri- 
cle ; but I know of none that the hypertrophy can be said specially 
to produce. 

609. Abnormal deficiency of resonance to the left of the sternum 
about the third and second interspaces, and impulse immediately 
preceding that of the ventricular systole, are ascertainable physical 
signs.^ It is possible, too, that knocking parietal sound may 
occur. 

610. Right Auricle. — I have never seen pure hypertrophy of the 
right auricle, but hypertrophous dilatation, with chronic thicken- 
ing of the endocardium, is often found, carried to a great extent, 
in cases of dilatation of the tricuspid orifice. 

611. Permanent extension of dulness at the upper right angle 
of the hearths area will accompany this state, and impulse of prse- 
systolic time will be associatea with the venous and other signs of 
tricuspid regurgitation.* As in the case of the fellow-compart- 
ment on the opposite side, there are no specially distinctive symp- 
toms. 

I F. Smith, U. C. H., Mftles, voL t. p. 296, Oct. 1850. 
■ Mann, U. G. H., Females, toI. iL 
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DEOPST AND SEROUS FLUX OF CAHDUC ORIGIN. 

612, Effusion of the serum of the blood into certain parencliy- ' 
Riata and membranous sacs is one of the most important symptoms 
connected with various affections of the heart; serous flux, though 
of minor importance, calls for attentive study. And as the preciae 
relationship of both to individual cardiac diseases must still be 
considered aubjudice, the subject may, with propriety, be separately 
examined. 



613. Cardiac dropsies are preceded immediately by venous con- 
gestion, itself produced by conditions to be by-and-by inquired 
into. The fluid composing the efl'usion, of low specific gravitjr, 
contains but a small proportion of albumen, does not coagulate ; 
spontaneously, is free from urea, and, as far as I know, any other ] 
excrementitious principle, and never forms a blastema apt for evolu> 
tion. 

61i, Dropsy, sequential to heart-disease, occurs in the foUowiog 
situations, enumerated in the order of frequency with which they 
severally suffer ; the subcutaneous cellular tissue; the pulmonary 
parenchyma ; the peritoneal and pleural sacs ; the pericardium ; the 
cerebral and spinal arachnoid, and sub -arachnoid, spaces; the tuni- 
ea-vaginalis ; the joints; and the eyeball, especially the aqueous 
chambers. But in the last three situations dropsy is excessively 

tilo. Cardiac anasarca commences almost invariably about tba 
ankles and feet, gradually extending upwards; still 1 Lave known 
it originate about the eyelids, where the kidneys were functionally 
and texturally healthy; such cases, excessively rare, belong to the 
class of dilatations with tricuspid regurgitatioo. When carried to 
great amount, erythema, erysipelas, and even sloughing are proae 
to occur; the skm cracks, and through the Assures a fluid at first 
glutinous, afterwards watery, oozes more or less copiously. 

(a.) RTRUtIC roBK. I 

616. Dilatation was formerly regarded as the condition of iho 
heart mainly inducing the important class of dropsical symptuma. 
This opinion, discountenanced by M. Bouillaud, who sought to 
ealablisli valvular obstruction as their sole efficient cause, was re- 
stored to favor by Hope and M. Andral — the former of whom, 
indeed, went the lengih of teaching that pure hypertrophy, also, 
was capable of generating dropsy. Of late, Dr. BlakistoD has 
brought u>getfaer a body of evidence calculated to show that the 
systemic vessels do not become loaded in cases of dilatation, unless 
tiiere be co-existent tricuspid regurgitation. Still more recently 
Dr. Q. Douglas has defended the original thesis of our forefathers. 
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It becomes necessary for me here to express an opinion on this 
"vexed question" of the mechanism of cardiac dropsy; let me 
commence by throwing into a series of propositions such inferences 
as flow directly from facts that have fallen under my own notice. 

617. 1. Mitral regurgitation or obstruction, or aortic regurgita- 
tion or obstruction, may severally exist, and, for a lengthened 
period, without systemic dropsy supervening. 2. Mitral regurgi- 
tation and aortic regurgitation may coexist for years, and yet no 
dropsy occur. 8. Both of these propositions hold good, whether 
notable hypertrophy do, or do not, exist behind the obstruction. 
4. Simple hypertrophy of the left ventricle may reach the highest 
point without systemic congestive effects of any kind arising. Dr. 
Hope, as is well known, maintained the reverse, holding that pure 
hypertrophy, if protracted, will produce general dropsy; but he 
gives no cases demonstrating the fact, and the motives of his belief 
are, as far as he shows, totally speculative. And d prion views 
are not so completely in his favor as he appears to imagine; when 
he talks of the "increased force of circulation surmounting the 
natural tonic power of the capillaries," he forgets that that very 
tonic power may have increased part /xz^^t^ with, and in consequence 
of, the growth of the hypertrophy. The question is one of observa- 
tion ; and I have stated what I have actually seen in persons who 
had not been reduced by treatment to a state of anaemia. 5. Dilated 
hypertrophy, even, of the left ventricle, may last for years without 
any such effect, provided the dilatation be not in notable excess. 
6. The heart may be in a state of advanced fatty metamorphosis, 
the pulse feeble and infrequent, the encephalic and respiratory 
functions exhibit the singular perversions attending a high degree 
of the disease, the entire organism betray functional languor and 
inactivity, and yet even the prsBtibial integuments fail to pit in the 
least under pr^sure. 7. Or the heart may be soft and flaccid, and 
the pulse persistently frequent, feeble, and irregular in force and 
rhythm, and yet no systemic congestions occur. 8. The natural 
relationship of width of the arterial orifices, and also of the auri- 
culo-ventricular orifices, may be materially perverted, without the 
least systemic dropsy arising, until the closing days of life. This 
is seen, for instance, in cyanotic cases where the aorta and pulmonary 
artery are transposed in origin, the relationship of the great veins 
to the two sides being normal.^ Similar evidence is often afforded 
by cases of aneurism of the arch of the aorta with an orifice more 
or less widely dilated, so as to exceed that of the pultnonary to 
variable amounts. 9. Tricusoid regurgitation, where the right 
ventricle is in a state of dilatea hypertrophy, as shown during life, 
by swollen and pulsatile jugular veins which fill from below, and 
as shown after death by actual examination, does not necessarily 

I Medioo-Chlr. Traiuaotions, vol. xxt. p. 1, 1842. 
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prodace dropsy.^ Besides if tricospid regorgiution salSoed, anas* 
sisted, on mechanical principles to produce srstemic dropsy, why 
shoald Dot constriction of the pulmonary orifioei so firequent in 
cyanosis, habitually engender itr 

These propositions are, I believe, incontrovertible; they are the 
mere general expression of Eacts which are perpetually occurring, 
I cannot, then, see how the conclusion is to be avoided, that some- 
thing beyond and in addition to any one, or any group, of the 
cardiac conditions referred to, is required in order, as matter of 
necessity, to entail the occurrence of dropsy. I can scarcely sup- 
pose the unwarranted assumption that, were life sufficiently pTO> 
longed, those conditions would of themselves suffice for the purpose^ 
would be seriously urged in rejoinder. And again, the existence 
of some active cause beyond, and independent 0% the heart, is 
further shown by the facts: that there is no direct relationship 
between the amount of heart disease and of dropsy; that dropsy 
comes on suddenly sometimes from extraneous causes, the state ct 
the heart remaining, as far as ascertainable, in precisely its previous 
^ condition; and that dropsy diminishes and increases, comes and 
* goes, either spontaneously or through the influence of treatraent| 
while the organic changes in the heart remain permanent and un- 
modified. 

We must not, however, run into the opposite and equally erro- 
neous extreme of wholly ignoring the direct influence of organic 
changes of the heart and its orifices. Two cardiac affections are, as 
matter of experience, frequently associated with systemic dropsy — 
namely, dilatation and tricuspid regurgitation. And it is certainly 
so rare for either of these states to exist for any length of time with- 
out the supervention of such dropsy, that any hypothesis, explana- 
tory of cardiac dropsy, must look to these states as forming import- 
ant links in the chain of causes. 

618. A share in the direct mechanism of systemic dropsy being 
thus conceded to structural change in the heart, the question next 
arises what is the nature of the influence, independent of that organ, 
which completes the causation. Local conditions in the heart, we 
admit, establish a difBcuIty in the systemic circulation; what influ- 
ence actually and directly leads to the dropsical exosmosis? 

This influence seems a compound of conditions, favorable to 
transudation of the serosity of the blood, in that fluid itself, in the 
walls of the capillaries and venous radicles, and in the receiving 
tissues. First, as concerns the blood, the influence of an imjK)ver- 
ished state of that fluid is too well known to be for a moment con- 

1 W. HallingtoD, eUt. 53, died at U. C. H., April 7, 1849, with fattj dlUted 
enlargenient of the heart (-weight 17^ oz.), dilatation of the tiioospid and mitral 
oriflo«*H, and aortic regurgitation, all three carried to a great extent, and jet not 
a particif even of osdema about the ankles had appeared. The patient had also 
an anouriHiu of the aorta, at its bifurcation ; but thig could not be held to be pre^ 
vtntive of dropaj. 
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testable. Experiments od animals proTe that if the veins be more 
or less loaded with water, tiiey yield this in the form of dropsical 
effusion. The redema, and sometimes extensive anasarca, of spa- 
niemia; the slight cedema attending the hypinosis of protTactol 
convalescence from various acute diseases; the various dropsies of 
unemia — are all illustrations in point. Obviously morbid states of 
the blood, when of the proper kind, of themselves alone suffice for 
the production of dropsy; look at the sudden anasarca of scute 
Bright's disease, or of an acute recrudescence in the chronic amo- 
tion, while the heart, liver and lunga, may be texturally sound, 
Seeo'idly, it is readily conceivable that the variable density of tex- 
ture of the walls of the vessels shall promote or restrain the process 
of fi It rati on. 2'Aircif/^, cases occasionally present themselves, in which 
dropsy, supervening from diseased heart, fails to sHect portions of 
the body, noted, under ordiuary circumstances, as the earliest and 
readiest sufferers — for instance, the lower extremities. I have 
observed this where the legs had been the seat of erysipelas and 
subcutaneous inSammalion prior to the occurrence of the cardiac 
dropsy: the chronic anatomical clmuges in the cellular tissue in 
such a case possibly act as a barrier to its reception of serosity from 
the vessels.' 

It may no doubt be argued i priori that dilatation of the heart, 
occurring na a primitive disease through simple weakness, or fol- 
lowing actual slructural alteration of the texture of the organ, will 
occasionally prove the efficient cause of dropsy, even admitting the 
necessity of biood-change just contended for. It may be urged that 
when the heart is so affected, the necessary vis d lergo in the circu- 
UtioQ is wanting, and capillary stagnation must ensue — and that 
this very stagnation, becoming habitual, may modify the qualities 
of the blood, and impair the nntrition of the walla of the vessels 
throagh the strain they sutler. But plausible though this argument 
be, I believe, as matter of experience, that the necessary change in 
the composition of the blood is meanwhile really worked out by 
other and mure elective agencies. 

Lung since. Lower showed tliat local dropsy might be produced 
by ligature of veins; and the occurrence of serous effusion from 
local obstruction of vessels of that class is clinically well known. 
But here are instances of sudden, and limited obstruction; they 
are evidently not logically comparable with cases of alow and 
ceotria obstruction. And even where the difficulty In the way of 
the returning blood is purely local, it does not necessarily follow 
that transudation shall occur from the communicating venous 
ndiolea, although the evidences of changed condition of those 
vessels be structurally obvious. Thus in cases of aortic aneurism, 
presBiog on one or both innominate veins, the capillaries of the 



' CUn. Lect , raaa of Hope, Lancet, 1849, vol. I 
PcmalM, Tol. fUi. p. 235, 

Id 



p. 442. Bobertson, C. C. H., 
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base of the neck may dilate iti such manner, as to produce notable 
general swelling at tbe spot, yet not a particle of tedeoia be dis- 
cernible. 

619. Treatment. — The treatment of cardiac systemic dropsy must 
vary somewhat with the precise conditions of the heart; bat there 
are some points of general applicability which may here be set 
down. There is no period of valvular disease at which the removal 
of dropsy may not be accomplished ; but when the powers of ttie 
patient are seriously enfeebled, great caution, as regards tbe rapidity 
of that removal, is called for. 

The dropsies of heart-disease are very rarely attended with true 
plethora, and hence on that score very rarely call for venesectiou. 
But, when a clogged condition of the heart's cavities coexists with 
pulmonary congestion and anasarca of more or less acute course;, 
and the general vigor is as yet unimpaired to any Berious dt^ree, 
the abstraction of a small quantity of blood, either by venesoclion 
or cupping of the cheat, has appeared to me to facilitate the actioa 
of hydragogue remedies. That diminished fulness of tbe vascular 
system promotes absorptive power, is well known; but even wbera 
tbe quantity of blood abstracted scarcely authorizes us in reaorting 
to this explanation, the result is beneficial. 

Of hydragogue purgatives, peculiarly valuable from their cer- 
tainty of action, elateriura,' gamboge, bitartrate of potass, and iho 
puivis jalaps compositus are the most valuable of the cla3i.i 
Stimulants may be requisite during tbe action of these medii ' 
and their action may be so rapid, that the mere loss of l]uid eball 
weaken vitally and mechanically. An ounce and a half of the 
bitartrate of potass may be given with perfect safety, freely dilated 
and combined with carminative tinctures — smaller doses having 
first been employed. 

Diuretics, uncertain in their action, are often rendered moch 
more active by preliminary cupping or dry-cupping of the renal 
regions. It will be necessary to vary the combination from time 
to time, and the list for selection is fortunately a full one^oom- 
prising the acetate, nitrate and bitartrate of potass, the iodide and 
bromide of potassium,* nitric ether, the spirits and infusion of 
juniper, squill, colchicum, decoction of acoparium and of chiroa- 
phila, and if the heart's strength be nut seriously impaired, infusaoa 
of digitalis, or if the liver be at all engorged, the extract and 
decoction of tarasacum. Hydragogue purgatives oHea promote 

' Tbe roriniiU I emplo; is rb follows: ^ Bitraot. Elateri[, gr. t^-gr. i; Creuo- 
tonlB, 1(1. 1. ; Extract. H^vscj., gr. i\. ; pro pill., i. Tlie ineiiuslity ol Btr«Dgth ~ 
tbo Bitraot, M eopplied by vnrioiM drnggial*. renders it prudent to connie' " "' 
k Teiy Ifnkll drwe : tha greater oertainly of the Blrength of th« sllcsltHd, 
dialiie, will probably lead one daj 1« Sta being genenll; employed, thongh with 
porgati<r« of snch Intense activity, and, at the name time, Docasioaally dvpreaalr 
«ltantat«r, the great«at caution must, of ooaree, be obaerred. 

• Tlie lodo-Vrnnin retted waten of Jtilelbeidsqnille, Kretumoh, and Woodliall, 
tol dlnruliually In eome casei. 
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the action of more direct diuretics ; and small doses of blue pill, 
occasionally at bed-time, are very useful adjuvants. 

Diaphoretic drugs are of little utility; but the free diaphoresis 
produced by the vapor, or hot-air bath, is sometimes strikingly 
beneficial. 

If there be any tendency to bronchitis, bronchial discharge should 
be encouraged by the free use of expectorants. 

Bemoval of anasarcous fluid by mechanical means becomes ne- 
cessary, if medicines fail in controlling its increase; and if inflam- 
matory changes in the skin appear imminent Scarification is 
hazardous, being not unoften followed by erysipelas; while acu- 
punctu ration at the upper and inner parts of the thighs, though a 
slower process, is not attended with the same danger ; there is even 
some aavantage in the slowness of discharge ; too rapid evacuation 
has been followed by great depression. On the other hand, should 
discharge have commenced, either through spontaneous fissures or 
artificial punctures, it is extremely dangerous to arrest the flow by 
healing the openings; I have known death rapidly ensue from 
dyspnoea and thoracic dropsy under the circumstances. 

The patient's strength must be supported by food containing 
much nutriment in a small compass ; and, though thirst torment 
him, he must refrain from fluids as far as possible. Stimulants may 
be required; and hollands or gin have both popular prejudice and 
medical experience in their favor under the circumstances. 

(6.) VI8CBKAL AVD IHTRA-SSROUS FOBM. 

620. Pulmonary oedema is chiefly connected with disease, con- 
strictive or regurgitant, of the mitral orifice, sometimes with dila- 
tation of the left ventricle, very rarely with hypertrophy of the 
right. Ascites arises especially from general dilatation of the heart 
and tricuspid regurgitation : and these are the conditions mainly 
observed as antecedents to all the other varieties of dropsy enu- 
merated. Of the mechanism of hydropericardium I have already 
sufficiently spoken. 

B.— CARDIAC FLUX. 

621. (a.) The intestines become the seat of serous flux in some 
rare instances of certain forms of heart disease. These forms are 
general dilatation and tricuspid insufficiency. Watery diarrhoea 
thus induced may be wholly spontaneous, or the original excitant 
of the discharge may have been some hydragogue purgative, the 
influence of which holds on. Unless excessive, flux of this kind 
is rather to be encouraged than otherwise, probably saving the 
patient from dropsy of the areolar tissue or of the serous sac. But 
as far as my observation goes it rarely occurs in the purely spon- 
taneous form; when it does so, its utility is much greater than 
when excited medicinally. 
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622. (5.) I believe that in some of those cases where Vomitj 
forms so obstinate a symptom of chronic heart-disease, the imma^ 
diate cause of the nausea is the pres<5nae of an irritating water} 
aecretion from the gastric surface. It is never very copious. 

ti23. (c.) Watery flux from the kidneys, though ou the whole 
not very rare, is uncertain in its occurrence, doubtful in its me- 
chanism, and cannot be said to belong to any particular cardiac 
aflBCtioD. For my own part I have seen passing attacks of hjdmria 
more frequently in connection with different forma of dynnmio 
disturbance than with any specific organic disease. It ia not very 
uncommon for fits of palpitation, purely functional, to terminate by, 
or with, a copious discharge of aqueous urine ; so, too, anginal and 
pBeudo-anginal seizures, or passing fits of mere panesthesia of the 
cardiac nerves, may be followed by hydruria. I know a ease of the 
latter class in which two and even three quarts of such urine wera 
occasionally discharged in the twenty-four hours after the seizure 
the patient being habitually remarkable for the small quantity oC 
bis renal secretion. Now, though the doctrine of eccentric pre»* 
sure on the Malpighian capillaries, already referred to [593, A], 
might with some plausibility be adopted in the case of hydruria 
sequential to grave palpitation, I do not see the smallest locus standi 
for such explanation, when the discharge follows simple panesthesia. 
Here the rationale is the same as in the case of hysterical diuresis; 
and so long as the immediate mechanism of the latter continues ia 
it* present obscurity, we mast remain in ignorance of that of the 
former. 

624. Albuminuria occurs every now and then in cases of cardiac 
disease, especially of dilatation and tricuspid insufficiency, the ten- 
dency of which is to congest the viscera. The cortical and tubn- 
lar substances remain lexturally sound.' The characters of this 
form of albuminous flux are as follows : it is a passing phenomenoD, 
sometimes disappearing spontaneously, sometimes yielding to treat' 
ment; the albumen is always small in amount; the specific gravity 
of the fluid never falls very low, its color remains unaflbcted ana 
its smell wholly free from that whey-like odor to which I long 
since drew attention as notably significant of "Bright' 
A few casts of the tubules occasionally appear.' 
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IV. — DiLATATIOK OF TBB filUlT. 

626. By dilatation of the heart, is understood that state in which 
the capacity of its cavities is increased disproportionately to the 
thickness of their walls. It occurs in three forms; ht/pertrojJ>mtt i 
dHatalion, where dilatation predominates, but the walls are some- I 

' a. Smith, D. C. H., MalM, vol, jci. p. 198; bIbo Couch, D. C. H., Fem&lw, »oLj 
Ttf. pp. 341 — 34B. Bnt «xajnpl«) ot the faot are of rmjiuut oDcnrn>nce. 

• Clin. ImoU, Lanest, 1849, lol. i. 

■ Jon ai th?r do tn pjeVttie, iu Jaundice (Scolt, U, C. 11., PeinalM, vol. v. p' J 
93), ftod prohabtj in a variety ot oUier affeolioiu. 
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roaC tbioker than id health ; simple dilalcUion, where the wa]]H are 
of such thickness aa would be normal, had the capacity remained 
11 unchanged; and atttnuaUil dilatation, in which the walls are dis- 
tinctly thinner than iu health — to such a degree that the thicknega 
!of the wall of the left ventricle may, in some points, positively not 
reach one line. Clinically, as well as anatomically, the characters 
of dilatation are obvious in proportion to the excess of capacity 
over thickness; and the description of the disease about to be 
r given must be understood to refer to cases iu which such excess is 
J prominently marked. 

I 626. Dilatation, carried to serious amount, usually involves both 

ventricles; one, however, to a greater extent than the other. The 
disease is not uncommonly limited to the right, very rarely to the 
left, ventricle. The form of the dilated ventricle becomes globular, 
and the apex of the heart so rounded ofT, that it may with difficulty 
be detected. The transverse measurement of the organ undergoes 
mnob greater increase than the vertical. In rare instances the au- 
ricles are predominantly adected. 

Dilatation of the orifices only occurs, as a rule, where both auri- 
cle and ventricle on the same side are implicated : iasulSciency of 
either auriculo-ventricuJar valve may thus be produced independ- 
ently of structural disease or even dynanaic imperfection in iteelf. 
Dilatation, especially when pushed to extremes, notably impairs 
tbe activity of the blood's movement through the heart — hence 
follows a tendency of variable force to accumulation of blood iu 
the cavities. The physicial signs of such accumulation may occa- 
sionally be caught during- life, and after death grumous coagula 
are commonly found — the tendency being sometimes, though rarely, 
oounteracted by the actual mode of dissolution. 

The tissue of the dilated walls is more or less soft and flabby — 
and if this deficiency of firmness be disproportionately marked at 
any particular spot, the ventricle may there yield, uudergo pouch- 
ing, and a true aneurism of the heart ensue. The color may be 
direp brownish red, anseniically pale, or mottled yellowish brown. 
Microacopleally, the fibre ia deficient id atriated character, aud 
granular looking; fat, extra or iutra-sarcolemmoua, may exist; and 
in some cases the appearances of adventitious cell ulo- fibroid texture 
are traceable, the muscular substance being cirrbosed and atropbous. 

627. CavMs. — If any one of the aftections of the orifices of the 
heart, tabulated in a former place as efficient causes of hypertrophy 
[diitl], act upon a heart of weak resistant power, and disposed to 
an under-par state of nutrition, the result of the inward eccentric 
pressure of the blood on the endocardial surface will be dilatation, 

But no couBtanl ratio holds between the amount of dilatittion 
and the apparent valvular difficulty or difficulties: and in certain 
cases there is found positively no statical mischief; and, as far 
aacan be judged, no dynamic disturbance has existed during life 
about the orifices. Hence it ia supposed that weakueas of the 
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heart's Qbre, pure or inJependent or definite structaral cliang^ i 
renders the walls of the organ incapable of reaisling the eccenlHo 
strain arising under the ordinary effort of the circulation. 

But, there is, besides, the influcnceofmechaDicitldiBictilty beyond 
the heart itself to be considered. Does aneurism of the aorta entail 
dilatation of the left heart? We have no proof that it doea. I 
know, as matter of observed fact, that not the smallest increase of 
area or of bulk of the left ventricle may exist, even when a very 
large sac originates just above the sigmoid valves; and hence feel 
disposed to believe that dilated hypertrophy and aneurism, when 
found together, are mainly related as joint reaults of a common 
cause. 

Persistent capillary obstruction in various organs is ordinarily 
supposed to dilate the heart in the course of time. The arguments 
used in considering the power of renal obstruction to produce hy- 
pertrophy will apply in the case of dilatation, quoad the mechaQics 
of the question [596]. The influence of all obstructive diseases of 
the lung of asphyxiating character in dilating the right, and event- 
ually the left, heart, has long been known. Mare capillary ob- 
struction and destruction will not aufiice for the purpose ; for as a 
rule the heart, instead of rising above, falls below, the par of healthy 
bulk in phthisis, A probable enough explanation is that in phthisis 
the mass of the circulating blood undergoes gradual decrease, propor- 
tional as it were to the capillary destruction within the lung. Again, 
it may be, that, as Dr. Gairduer suggests, enlargement of the heart 
tak^ place in collapse of the lung and emphysema, "because the 
expansion of the thorax in inspiration tends constantly to overload 
the heart"' 

There still remain cases wherein dilatation, inexplicable on any 
of the theories now reviewed, appears traceable to some intrinsio 
fault in the heart itself, the nature of which remains unrevealed. 

628. It seems somewhat like "slaying the slain," to denounce 
the doctrine of absolute mutual repulsion between cardiac diseases, 
such as dilatation, attended with venosity of the blood and active 
tuberculization. A single fact, elsewhere recorded, would suffice 
to show the theory cannot stand." 

Cases occasionally occur, telling both for and against the theory. 
Thus a patient may be tuberculous, and then become the subject of 
dilatation and tricuspid regurgitation, while pre-existing tubercle 
either becomes quiescent or undergoes retrograde changes; and yet 
the death of sucn a patient, whose life holds on at the time despite 
a persistent partial asphyxia, maintained by the heart disease, may 
be in fact eventually due to the acute development of gray grana- 
Ifttions.' 

' Brit hoA For. Mrf.-Cblr. Re»., Jnly, 18!5.1. 

■ UiMUMor ths Lungs, 3d Am. »d.,p. 401); also Crocott, U. C. Q., llil«, vol. 
jcvlll. p. 113. 
* CUo. UbcI., mm of Uishiu, Ued. lliBai, Febnui7, UST. 
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629. Tn order as far as possible to insure precision, it seems ad- 
visable to consider apart, ailatation involving the heart as a whole, 
and dilatation of particular cavities. The student will, however, 
bear in mind that the latter cases are rare, and of relatively small 
practical importance. 

A. — OnmAL MLATATIOV. 

630. Physical signs. — The apex-beat is very indistinctly visible, 
or, if the patient be full in person, actually invisible; when seen, it 
may foil nearer the sternum than the natural point of the apex-b^t, 
in consequence of the rounded-off form of the heart annulling, or 
lessening the clearness of definition of the true apex; if the dilata- 
tion be considerable, the apex strikes the surface below the fiflh 
interspace. The impulse, whether more extended than natural, or 
limited to the fourth and fifth interspaces, frequently exhibits the 
quasi-undulatory character. There is no prominence of the cardiac 
region. 

As felt by the hand, the shock is feeble in proportion to the 
purity of the dilatation: the apex-beat, though visible, and though 
movement be nowhere else visible, frequently cannot be distin- 
guished by the finger from the impulse of the ventricles generally — 
an evidence of extreme motor feebleness. The impulse, non-vibra- 
tile, either consists of a short feeble slap, followed by a sudden fall 
back of the organ, or of a more prolonged faint tremulous motion : 
the force of successive beats is unequal; their rhythm may be irre- 
gular to a slight or to the very highest degree : there is a want of 
perfect uniformity in the point of the surface struck by the heart 
m the successive beats of a series, quite independently of the influ- 
ence of respiration: palpitation may notably increase the force of 
impulse, though it often does so but very slightly. 

The intensity of percussion-dulness in the superficial cardiac 
region is not, as it probably is in hypertrophy, increased ; and in 
cases of attenuated dilatation the parietal resistance, it is averred, 
may be less marked even than in the state of health. Both these 
signs are, to say the least, difficult of detection and insignificant in 
value. The phenomenon of horizontal conduction of percussion- 
sound [99] must always interfere with both. The areas of dulness, 
deep and superficial, are both widened: the former inclines to 
squareness oi outline, the transverse diameter of the heart having 
proportionally undergone a notably greater increase than the ver- 

The systolic sound varies in characters according as the cardiac 
tissue is firm or soft — a variation which is intelligible whether mus- 
cular action be, or be not, accepted as an actual part cause of the 
sound. In the first place, if the fibre be firm and fairly nourishedi 
the heart's systolic sound, both at the base and apex-region, is, gene- 
rally speaking, though short and abrupt, full-toned and of higher 
pitch than in health. It is superficial, appearing to be produced 
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close nitder tbe spot of chest surface ausculted ; its maximam 
is generiilly slightly lowered. The diaatolic succeasor, is not s^ 
cially aBected. Both sounds, as beard at the top of the stern u: 
bear the Datura) relatioDsbip, in point of intensity and clesrDesa, 
those audible over the heart ilaelf — a circumstance which occasii 
ally helps the observer signally in excluding hydropericardi 
a possibly existent state. In the second place, if, on the contrar] 
the dilated ventricle be soft, flabby, or fatly, the first sound may 
very weak, faint, toneless, and of high pitch; and the second 
feeble as to be inaudible at the apex, especially if the heart's rhytl 
be markedly irregular. So, too, upon the quality and mass of ll 
heart's texture will depend the extent to which the sounds nro 
transmitted through and over the chest; ifthe dilated vontricles be 
well nourished, and li foriwri at all hyperlrophous, the sounds, ap- 
proaching in attributes those of hypertrophy with dilatation, wiU 
be widely difl'used, and clearly audible in the right back; if, on the 
contrary, the dilated heart be a soft, flabby one, the area over which 
its sounds are audible maybe extremely limited. A slapping noise, 
the intensity of which may be increased by causing the patient to 
bend forwards, ia sometimes produced by the collision of the hearl 
against the side. 

Dilatation is not habitually productive of any intracardiac mai 
mur, unless the morbid state has proceeded to such lengths as t 
render certain valves incompetent to close their orifices; this msj 
occur with the tricuspid, more rarely with the mitral, and still mon 
rarely with the aortic valves. The murmurs thus engendered are, 
of course, always regurgitant; but they do not always occur when 
their physical cause, incompetency of the valves, actually exists, 
inasmuch as the strength of the ventricles is sometimes incapable 
either of giving the necessary impetus to the regurgitating stream, 
or of calling forth such energy of its own systolic reaction on the 
part of the aorta, as is reijuirea for the production of murmur. It 
is also possible that dilatiition, by giving an unnatural direction to 
the blood current, may engender murmur [ISB]. Are reduplica- 
tions common when the ventricles are unequally dilated? I think, 
so; but my number of observations on the point is loo small 
justify a positive assertion. 

631. Symptoms. — Few affections vary more notably in the inl 
sity, few agree more completely in the character, of their local and 
genera! symptoms, than general dilatation of the heart. To describe 
all the degrees clinically observable, modified too as they are by the 
idiosyncrasy of the individual and by the manner of uomplicatioa, 
with changes structural or functional of other parts, would proi 
an endless tusk ; it will suffice to place before tne reader a pictui 
of the maximum amount of suffering the disease enlails. 

And it is important to remember that cases in which dilatatioti 
of the heart exist in nn isolated state symptomatically are rare: ia 
the first place such dilatation, as an actual pathological state, is 
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((/.) Anorexia and naiisea may be habitual. The latter, incieed, 
occasionally becomes the dominant source of suSering — the sense 
of nausea scarcely ever ceasing, while the simplest food in the 
smallest quantities is invariably rejected. In this state there may 
be no biliary derangement, and the epigastric region be perfectly 
free from pain or lemlernesa. The mechanisni of the syraptom 
probably varies in dift'erent cases — sometimes depending on me- 
ehantcal congestion of the gastric mucous membrane, sometimes 
on mechanical pressure by the heart from above, aometimea oa 
peculiar secretion [022], and sometimes on reflex irritation of tho 
vagua nerve. I have occasionally known the symptom disappear 
spontaneously after having resisted all kinds of treatment for 
weeks together. The tongue (unless some intercurrent state exist ■ 
to modify its characters) is broad, full, not always pitted at lb« 
edges, however, and of dark purplish ground — the fauces venoualy 
iujected. Hemorrhage may occur from various parts of tbs 
alimentary mucous tract; I have seen this in the case of the 
bowels, when the dilatation alone seemed its direct cause, bat do 
not feel positive that hemorrhage from the stomach has occurred 
under my observatinn, unless there were intermediate high conges- 
tion of the liver — the hepatic system may act as a sort of safety- 
valve for the stomach, until itself grows overloaded. Haemorrboida 
»re not so common as might bo expected — the bowels habitually 
constipated, or alternately relaxed and confined — the discbarges 
dark. The liver is more or less congested : the hepatic system 
suQers first, the portal secondly; unless both are implicated, the 
size of the organ is not suG^ciently increased to affect tne results of 
percussion notably : the texture of the lobules may remain per- 
fectly sound. Positive jaundice does not occur from this state of 
the liver alone; but I have seen a faint yellowish tint during life, 
where death disclosed nothing but hepatic congestion to accouot 
for it. Ascites follows on anasarca ; I have no experience of the 
peritoneal dropsy as a precursor of the cellular. 

(c.) Venous stagnation, with its consequences, oocura in the lungs, 
— Here may t>e enumerated oppressed or sighing breathing, and 
eventually orthopnosa, complete and habitual, with occaaional asth- 
matic paroxysms. The respiration may actually stop when the 
patient dozes — aa if the influence of the will were necessary to Bua- 
tain the act. This is probably a svmptom of fatal augury — as it 
certainly proved in the few cases I nave observed it. In addition 
cough, dry, harassing, and even convulsive, or accompanied with 
expectoration, serous, rarely frothy, or stained or streaked witli 
blood, or mixed with a little blood, fluid and dark, or in pellets, 
increases the distress. The physical signs of hroncbitia, or of pul- 
monary congestion, irregularly disseminated; though most marlced 
at the posterior bases, of pulmonary tcdema, or of pulmonary apo- 
plexy, may be found — actual hemoptysis to large amouat may 
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accompany the latter state quite independently of mitral disease.' 
In rare instances considerable hsBraoptysis occurs, where the ana- 
tomical conditions of pulmonary apoplexy are not to be found after 
death.*. 

(/.) The organs of circulation themselves furnish the following 
symptoms. Feeble, fluttering, distressing palpitation, increased by 
the slightest movement, occurring from some obvious cause, or as 
frequently without apparent excitement^ is a standing source of 
misery to those sufferers. So, too, is uneasiness in the cardiac 
region, of characters most difficult to describe — of an intensity 
varying between a mere sensation which constantly reminds pa- 
tients that, as they often express themselves, "they nave a heart," 
(the mildest form of cardiac parsBsthesia) and the agony of angina — 
paroxysms of which may actually occur and put an end to exist- 
ence. Tenderness on pressure may be discovered over the heart 
in some rare cases. The pulse is either small and feeble, and ab- 
normally posterior in time to the ventricular systole, but regular ; 
or it is narrow, feeble, fluttering, and irregular both in force and 
rhythm. The latter state is either limited to the periods of palpi- 
tation, or, if constant, is indicative generally of softness of the heart's 
texture. True intermittence is rare. The superficial pulses are 
not visible. Faintnesa, occasionally lapsing into actual syncope, 
occurs from time to time. 

{ff.) Swelling of the abdominal lymphatic glands is said sometimes 
to take place: I have never seen it — possibly because sufficient 
search was not made. 

(A.) The kidneys are passively and mechanically congested like 
the lungs and liver; the renal regions maybe tender on deep pres- 
sure posteriorly ; but I have never known the organs sufficiently 
increased in bulk to cause any positive extension of the area of 
their posterior lumbar percussion-dulness. The urine is small in 
quantity, high-colored, loaded or not with lithates. Albuminuria 
may occur from mere renal congestion — ^the urine possessing the 
characters already described under the head of cardiac flux [628] : 
this symptom often disappears spontaneously, and may almost always 
be quickly removed by certain measures directed to the kidneys, 
especially cupping or dry-cupping. In rare instances spontaneous 
hydruria occurs temporarily ; I have known most copious diuresis 
of the kind precedra by violent rigors, for which no cause could 
be detected. 

(i.) Sexual inclination, though weakened materially, is not an- 
nulled — rupture of a dilated heart has occurred m aetu caUdis. It 
is said that uterine hemorrhage is sometimes traceable solely to 
dilatation of the heart: the statement, unconfirmed by any cases 

> Posbnrj, U. C. H., Males, yoI. z. p. 133; Wbittaker, U. C. H., If al««, toI. 
zriii. p. 85. 

' The minute branches of the pulmonary artetj are then probably themselves 
diseased. Vide Dis. of the Lungs, 3d Am. ediU, pp. 3*24, 327. 
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that have fiEiIIen under my notice, seems to stand in need of corro- 
boration. I certainly have, nevertheless, seen some instances of 
profase menstruation in females of an age more or less advanced 
beyond thirty — and in whom coexisting mechanical congestion of 
both liver and kidneys made it probable enough, that a similar 
condition of the uterus might have played a part in increasing 
above par the quantity of discharge through the vagina. 

{k.) More or less congestion of the encephalon can scarcely be 
escaped, where the face exhibits marked indications of stagnating 
circulation. The dull cephalalgia, inability to exercise the min(^ 
heaviness, torpor, somnolence, semi-coma, and finally, coma, thai 
mark the progress of these cases, are thus explicable. Cerebral 
hemorrhage and acute softening both stand in undetermined rela- 
tionship to dilatation. No matter what the amount of mechanical 
congestion may have been about the face and head, it has never 
occurred to me to witness convulsive seizures, even distantly allied 
in character to the epileptic, as results of that congestion. 

(/.) Congestion of the spinal cord may be the cause of certain 
reflex phenomena, spasmodic cough, startings from slumber with 
affright^ and convulsive actions of short duration on waking from 
sleep. 

(m.) Muse® volitantes, luminous vision, fulness, wateriness, and 
injection of the eyeballs; tinnitus aurium, dulness of hearing; with 
deficiency of smell, and occasional epistaxis, from congestion of the 
Schneiderian membrane; all indicate participation on the part of 
the organs of sense. 

Taking the systemic and the pulmonary obstructions as two sepa- 
rate classes, the former have occurred unaer my observation almost 
invariably before the latter: Dr. Hope taught the converse, but it 
appears to me, on theoretical grounds. 

638. Diagnosis, — The diagnosis of dilatation of the heart turna 
mainly on the following points: — Weak action, quasi-undulatory 
impulse, indistinctness of the apex-beat; increased area, with square* 
ness of outline, of the percussion-dulness, the whole not lowered in 
proportion to its width ; heightened pitch, shortness, abruptness of 
the systolic sound, or great deficiency of tone in certain cases, with 
prolongation of the post-systolic silence ; peculiar characters of the 
pulse; and signs and symptoms of systemic and pulmonary obstruc- 
tion and congestion. 

Simple hypertrophy is distinguished from dilatation by the forcible 
action of the heart; by the prsecordial bulging; by its distinctly 
localized thrusting impulse; by the heart being lowered in propor- 
tion to the general area of dulness ; by the muffled dulness and 
prolongation of the first sound and shortness of the first silence; by 
the characters of the pulse ; and by the systemic signs being those 
rather of an excited than of a stagnatiog circulation. Every one of 
these characters differs more or less from those of dilatation. — Eo 
ctntnc hypertrophy^ also, has its forcible action, praacordial arching, 
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ant] distinct apex-beat; the heart ia !owere<l in t)ie proportinn of 
its bulk ; the systolic sound ia loud and powerful ; and the pulse 
differs from that of dilatation. The only difficulty comes of the fact 
that, if the cavities be more increased in capacity than the walls iu 
thickness, the systemic and pulmonary signs may incline to those 
of pure dilatation. — Mitral regurgiinnt disease will, under ordinary 
circumstances, be distinguished from dilatation by ita special sys- 
tolio murmur at the left apex, and by the more forcible impulse: 
for some amount of hyperlrophy in the vast majority of cases en- 
sues on the valvular disease. Still there are two kinds of possible 
fallacy. On the one hand pure dilatation may be attended with the 
murmer indicative of regurgitant disease of the mitral valves, 
though those valves be sound. On the other hand, organic niitrnl 
regurgitation may, pro tempore, be murmurless. Now, the first 
difficulty will occur where the orifice is so much dilate<l that its 
valve, though perfectly sound, has ceased to be of sufficient size for 
purposes of complete closure. There are no possible means of dis- 
tinguishing such regurgitation from that induced by actual disease 
of the valve; happily, the phenomenon is very rare; and, as the 
other characters of dilatation must be present in a high degree, the 
treatment will not err. The second difficulty — that of murmurless 
organic regurgitation — will arise from feebleness of the backufard 
current, itself depending on temporary general collapse, or weak- 
ness limited to the heart; in a short while, the heart's vieor having 
improved, mitral murmur becomes audible.— Dilatation differs from 
chronic pericardial effusion by the square outline of its dulness; by 
the distance from the clavicle to the spot of the apex-beat being 
natural or increased; by the heart's sounds being superficial, and 
of about the same strength at the prawordial region as at the top of 
the sternum; by the dulness not extending above the third rib; 
and by the total absence of friction-sound, no matter in what posi- 
tion the patient be placed. 

684. Prognosis. — Under all circumstances a moat serious disease;, 
the danger of dilatation increases directly as the excess of the ca[>a- 
city of the cavities over the thickness of their walls; directly, loo, 
aa the softness and llabbiness of the heart's tissue; directly, too, as 
the general deficiency of tone in the system and impoverishment of 
the blood. Once dropsy bos supervened, life can with difficulty be 
prolonged by art beyond twelve or eighteen months. 

636. TreattnetU. — Dilatation of indubitable existence is not re- 
movable by treatment: those doubtful cases of the disease, which 
Dr. Hope professed to cure, bear no claim to scientific recognition. 
But if it be not, in the highest sense, a curable afioction — though 
an cannot remove dilatation — art can render dilatatioD bearable, 
and even unfelt. In conducting the treatment, the essential clinical 
element of the disease, weakness (whether dilatation be primary or 
secondary), must be constantly held in view, all debilitating mea- 
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Bnres systematically avoided, and the effort made to iroppol 
heart's tone without exciting its irritability. 

Unprovided, as we are, with any medicine exercising a specific 
action on the tone of the heart's fibre, ordinary general tonics must 
be resorted to. Bitters, mineral acids, and preparations of iron, io 
dosea and combinations modified according to circumstances, supply 
the ground worlf of medicinal treatment: it is of course to be under- 
stood that no positive coutra-indication to the use of these agents 
exists beyond the heart. Opium or belladonna, internally and 
externally, tranquillize eKoited action better and more safely than 
other sedatives,' Aconite may be given in very small doses, on 
urgent occasions, but by no means employed habitually. The 
exhibition of digitalis requires the utmost caution : slackening the 
circulation, as it does, it promotes either ooagulation withtu the 
heart, or, in a less degree of its action, accumulation of blood in the 
cavities, whereby they may be still further passively dilated. If 
the power of the ventricles be seriously impaired, digitalis cannot 
be given without excessive risk, and had much better be altogether 
avoided. Should the heart be nervously excited, the various anti- 
spasmodics are indicated. The inhalation of chloroform or ether 
ought not, under any circumstances, or for any object, to be lightly 
permitted. 

The condition of the ohylopoietic viscera must be carefully 
watched — dae action from the bowels insured daily, without weak- 
ening purgation (aloetio medicines are llie best), and the action of 
the liver, if this be sluggish, promoted by taraxacum and an occa- 
sional mercurial aperient. 

The patient should lead a tranquil life, avoiding all excitement, 
but mixing in cheerful society. Ilis exercise should be moderati^ 
always considerably within fatigue. It does not appear to me thai 
because a patient with dilated heart occasionally feels belter able 
to walk alter some minutes' effort, than he did at the actual start, 
therefore it is advisable to push pedestrian exercise as far as it caa 
bo endured. The natural history of angina would suflice to prove 
such strained work to be wrong. And, in truth, I cannot help 
thinking that error is frequently committed in the attempt to force 
patients, laboring under various diseases, to u-alk, walk, uwU-, ia 
spite, otien, of their own convictions that each additional walk has 
helped them on towards that bourne whence no walker returns. I 
tlo not refer, merely, to the bygone well-known practice in a central 
provincial town — but to the too indiscriminate recommendation of 
toilsome foot-«xercise by many of the profession generally. I have 
known a man laboring under chronic nephritis, with alkaline uhoe 
and the general cachectic condition of that disease, directed to per- 

' Tba InflseiiCH* of bxllailonDft \ai\ opium kra In some poiatt of view to tmlika, 
■0 oppoead, tndnod, tlut yynMilj the aUMs of he&rl auJ ojreatatlou mlluTnl bjr 
•Mh, ue not fto mslly nimlltT ka ihey kppoar. See ■ paper hj Dr. T. Audenon, on 
lb« Effeola of BeLUdonns in Faliumais by Oplaw. 
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form sQch pedestrian feats, by way of recovering his health, as he 
himself urell knew would, on the very first day, have brought on 
such an acute attack, as probably must have confined him to bed 
or a sofa for a month. I entertain not a doubt that the lives of 
sufierers from cardiac disease are often put in jeopardy by the efibrt 
to exercise beyond their powers. Because, in the physiological order 
of things, it is good to walk, the inference is at once drawn that it 
is universally good in the pathological order of things. But, in point 
of fact, each disease has its own appropriate kind and quantity of 
exercise — and that kind and that quantity are, as all truths in thera- 
peutics, to be learned in each instance by experience alone. By the 
way, the Leamington practice once more tells the tale, "there is 
nothing new under the sun I" The ancient gymnastic physicians 
outdid their followers of the 19th century. Plato states that Hero- 
dicus prescribed a pedestrian excursion from Athens to Megara and 
back, a distance of 860 stadia, or upwards of 40 miles I^ 

Very gentle use of light dumb-bells, by promoting the circulation 
through the upper extremities, seems to act beneficially; but caution 
is requisite in permitting this. 

A good nourishing animal diet, of plain, easily digestible charac- 
ter, is that fittest for these patients. Much drink of any kind is to 
be avoided ; bitter beer in moderation is allowable at ainner, or, if 
the patient have been accustomed to take these, a glass, or at most 
two, of port or sherry ; dandelion coffee is a good material for break- 
fSsist. A dry, bracing air, as a rule, agrees best. Particular circum- 
stances, it is true,'may require the patient to live in one of the very 
opposite characters; but, though a relaxing atmosphere may relieve 
an accompanying dry bronchitis, it unquestionably tends to depress 
still further the heart's energy. The use of flannel next the skin is 
indispensable ; the shower-bath may be cautiously tried, and con- 
tinued or not according to its visible effects— efiects which, it has 
appeared to me, are, in all diseases, much under the influence, first, 
of idiosyncrasy, and, secondly, of the patient^s previous habits in 
respect of ablutions. Tepid salt-water bathing, or even, when the 
affection is not fiar advanced, quiet immersion in the open sea, is 
useful ; swimming exercise, it is scarcely necessary to say, should 
be absolutely avoided. 

Paroxysms of dyspnoea may be relieved by hydrocyanic acid, 
cannabis indica, ether, and liquor opii sedativus, and the ethereal 
tincture of lobelia inflata ; by dry -cupping, or the application of 
three or four leeches to the praocoraial region, especially if there be 
palpitation ; or by the use of Junod's exhausting apparatus. Ten- 
dency to arrest of respiration during dozy sleep may be averted by 
the use of a gentle electro-galvanic current from the nucha to the 
epigastrium. I have tried this with some benefit. If disturbed 
cardiac action be traceable to hysteria, the usual remedies for that 

> Cabania, Medioal Skatohea, Tr. bj Hendaraon, p. 406. 
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State should be given ; if to (lalulence, carmiDntives eomettmes tran- 
■ quillize the organ almost instantly. Pulmonary congestion ami 
Bub-inQammation require dry-cupping, mustard poultices, flying I 
blistera ; and, as they are rarely active, squill and ammonia or senega ' 
internally. Should actual pulmonary inflammation occur, antimony I 
muBt be employed with great caution: it is easier to depress ths 
vital powers than to raise them. Systemic dropsies are removable 
by the methods elsewhere described [619]. The fluid should not bo 
too rapidly drawn ofl", supposing surgical influence becomes requi- 
site, at) the sudden loss of support on the part of the vessels may 
induce prostration of strength, from which the patient cannot lie 
recovered t this proposition holds good io respect of acopunctura- , 
tion of the limbs as well as of paracentesis abdominis. Oongestive | 
enlargement of the liver is rapidly reducible in some patient* by i 
dry-cupping over the organ. Even the rest from toil and general 
comfort of an hospital in patients previously suflering from priva- 1 
tion of alt kinds, will occasionally free the cardiac circulation sulli* 
cienlly in a few days, to lessen appreciably the an tero- posterior aud 
vertical measurements of the liver through disgorgement. 



636, Physical signs. — Dilatation of the right ventricle in partioo- 
lar is signified by extension of percussion-dulness to the right, by , 
excess of epigastric pulsation, by jugular turgescenoe, and, if there . 
be either tricuspid regurgitation or some muscular strength in tJie I 
wall of the ventricle, by jugular pulsation of cardiac rhythm and 
refilling of the emptied jugular veins from below. Further, the 
chances of coagulation of the blood occurring within the cavity, 
especially when the walls are notably weak, are always to be borne 
in mind ; systolic murmur, following the course of the pulmoaary 
artery, may thus be generated. 

637. Symptoms. — It is difficult to affix to dilatation of this Ten*' 
tricle any symptoms that may peculiarly depend upon it — so fr&- 4 
quently does some amount of dilatation of the left ventricle or j 
some form of valvular impediment exist to complicate the problem, j 
Theoretically, the signs of deficient oxygenation of the blood will 1 
be marked in proportion to the amount of pure or attenuated dila- 1 
tation of this ventricle — as will, also, the congestive influences oa | 
the brain and abdominal viscera. Whatever argument may be 
urged as to the power of unassisted hypertrophy of the right ven- 
tricle to produce baimoptysis, it is very positive dilatation of llie I 
cavity will exercise do such influence. 



6S3. Direct physical evidence of dilatation of either auricle ifl i 
only to be had by percussion in the natural sites of those cavitiua. | 
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When the juffular veins are permanently dilated and knotty, the 
existence of dilatation of the right aoricle is inferrible, almost as 
matter of necessity ; when the evidences of mitral disease have 
been unmistakably developed for any length of time, a similar in- 
ference applies to the left auricle. 

It woula appear from a case observed by Dr. Markham,^ that in 
cases of extensive extreme attenuated dilatation of the heart espe- 
cially affecting both auricles, thrill, loud murmur, and pulsation, 
synchronous with the auricular diastole, may occur in the fifth in- 
terspace considerably to the right of the sternum — physical signs 
which the observer suggests may have depended on the rush of 
blood from the vensB cav® into the auricle. 

639. No special symptom can be assigned to dilatation of one 
or the other auricle. But the influence a dilated auricle exercises 
in increasing the amount of disturbance caused by augmented ca- 
pacity of the connected ventricle is very manifest. 

v.— AlTIRATIOHS 07 CoireuTsvcB. 
▲•— ^K>FTB5nro. 

640. (hndiiions of origin. — Diminished consistence of the muscu- 
lar structure of the heart forms an important physical element of a 
variety of complex morbid states of the organ. Thus the fibre 
loses consistence in carditis, in pericarditis, in endocarditis (at least 
in the strata adjoining the inflamed membrane), in hemorrhagic 
infiltration, in o&dema, in fatty infiltration and in fatty metamor- 
phosis, in pure dilatation, and in certain forms of atrophy. So, 
too, the tissue loses firmness io certain diathetic diseases of the 
blood-class, in which the quality of the fibrin, whatever may be 
said of its quantity, undergoes impairment — as, for instance, in 
cyanosis, scurvy, purpura, leucohsdmia, glycohsemia, and acute 
phthisis. Lastly, more or less marked soilness of the heart, appa- 
rently arising out of weakened innervation, as well as the altered 
quality of the circulating blood, occurs in variola, scarlatina, typhoid 
(Peyerian), and especially typhus fevers. 

Now in all these instances, softening constitutes an accident of the 
primary affection; but there are other cases in which the heart 
notably loses its consistence, without there being any prominent 
blood disease, or any obvious affection of the organ itself,' except 
the deficiency of firmness. To the latter cases alone it is proposed 
at present to refer: they are, perhaps, more uniformly connected 
witn fatty alteration, than has at the present day been demonstrated. 

641. Physical signs. — The impulse of a heart, thus variably re- 
duced in consistence, may be persistently invisible, or visible with 
some and invisible with other beats, and occasionally somewhat 
nndulatorj. If any single beat be of considerable force, the left 

* Proceed. M«d.-Chir. Soo.j toI. i. 
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ventricle ia very certainly sotnewliat hypertrophouH aa well 
Percussion discloses nothing, unless, as is often the fact, the flaccid 
organ be dilated also. The first souad ia short, flapping, 
toneless, almost to extinction; the secoad weak and thin; there is 
no murmur. 

The pulse, irregular in force, may be cscesaively so in rhythm — 
no conneotioQ of time being traceable between it and the systoles 
of the heart. Long since M. Louis showed that the sudden super- 
vention of these characters in the pulse of patienta, laboring under 
typhoid (Peyerian) fever, was distinctly signilicant of an acut« fail- 
ure of consistence in the organ.' But though, when acutely produced 
under circumstances of pyrexia, such aa these, softening is invaria- 
bly attended with increased frequency of pulse, where the change 
is slowly effected by a chronic process, the pulse, though more or 
less feeble, fluttering, and small, is not of necessity very frequent — 
the frequency may oscillate a little on either side of the par of 
health. There occur every now and then cases in which the beat 
ranges very materially below the average— an infrequency which, 
though occasionally merely a deception, in consequence of weak 
systoles not impressing the distant vessels, is not always to be thua 
explained. 

642. Symptoms. — There are few symptoms that can be distin- 
guished from those of dilatation. Genera) languor, weariness, 
incapacity for exertion of any iiind, failure of strength, sallownesa 
and lividity of the face, feeble palpitation, sighing respiration, pro- 
tracted 6t8 of dyspncea, and painful sensations about the heart, 
occasionally actual angina, are common to the two aSectiona. 
Dropsical effusions probably do not occur, unless there be dilatation 
in addition to alteration of the blood: but the fact is, softening of 
any duration is rarely unaccompanied with some increase, genend 
or local, of capacity of the cavities. Softening is always a aerions 
condition: it aggravates the ill effects of any other heart-affeotioQ 
it may coexist with, and has of itself proved suddenly fatal, with 
or without symptoms of angina. 

643. Diagnosis. — The feebleness of impulse, without increased 
area of dulne^, and the feeble irregular pulse, without the signs of 
valvular, especially of mitral, disease, are the points on whiuh the 
diagnosis of softening turns ; but these characters will not distin- 
guish simple from fatty softening — and scarcely from dilatation. 

644. Treatment. — In the management of the disease, an attempt 
must be made to improve the nutrition of the heart by raising the 
powers of the system generally, and improving the blood. Animal 
food, port wine in moderation, pure bracing air, regular but very 

fentle exercise, and attention to the state of the skin, are tho 
ygienic means indicated. To tonics, quinine, iron, and mineral 
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acids, we must mainly trust amon^ mediciual agents. Astringents, 
provided any ill influence on the Dowels can be obviated, might be 
advisable — among the number, gallic and tannic acids. 

Quietude, mental and bodily, is indispensable ; too much exercise 
is infinitely worse than none at all ; indeed, the patient's instinct, 
as well as his feebleness, leads him to disobey the instructions, 
sometimes given in such cases, for forced pedestrian exercise. Fits 
of passion should be studiously avoided. Direct sedatives of the 
heart cannot be given without extreme danger; and inhalation of 
ether or chloroform is scarcely permissible. 

B.— >INDUUATIOH. 

645. I have never met with a satisfactory example of increased 
hardness of the muscular structure of the heart, unattended with 
other textural change. Even in cases of hypertrophy, with hard- 
ness, this character belongs, we have seen, not to the actual sarcous 
structure in itself, but arises from the close packing of fibres of 
ordinary consistence [588]. I do not precisely understand to what 
condition Laennec^s description of induration of the heart refers. 
Otto, speaking of '* general inflammatory hardening," clearly desig- 
nates infiltration with induratiop-matter. 

646. The essential causes, and they rarely come into play, of 
induration, are contractile inspissation of solidified lymph, and 
calcification. Even these conditions are practically known in the 
local form only. 

VI. — ADTBimnoul Products. 
Class I. — Noh-Plastic Pboducts ob Pbbcipitatbs. 

A.— OALCIFICATIOV. 

647. Precipitation of calcareous salts may occur in any one of 
the tissues of the heart, as well as in the actual substance of fibrin- 
ous coagula, of atheroma, of tubercle, and of induration-matter 
seated in or upon those tissues. 

Including all these possible seats of precipitation, specimens of 
all varieties of form in the saline materials may be founa — granular, 
nodular, lamellar, and others. In the lamellar form, whether im- 
plicating the valves or the pericardium, it is that the imitation of 
ossification is closest, but neither histologically nor chemically is 
true bone ever formed. 

648. The efiects of calcification vary of course with its seat. In 
the valves it produces obstruction and regurgitation ; in the cavities 
its effbcts coincide with those of polypoid blood-concretions ; in the 
pericardium, and still more in the heart's substance, calcification 
probably obstructs the heart's movements; in the coronary arteries, 
especially if carried to any extent, it must interfere with the nutri- 
tion of the organ, and bears a certain, though as yet ill-defined, 
relationship to the phenomena of true angina. 
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649. I do not know of arj eure means a? proving that calcific**- 1 
tion esists in any one of the positions enumerated. The existencAa 
of adventitious substance is in many of them of course easily | 
demonstrable — but to say that that substance is or is Dot id part or 
wholly calcareous exceeds our powers. Certainly we possess do 
means of distingpiahing calcification of the endocaMium from other 
morbid changes, interfering originally with the play of the valvea. 
Again, it is d ;>nm' conceivable that calcilied induration -matter io 
the pericardium should give an osteal quality to the percussion-note 
over the heart, and impress something of a similar character on the 
systolic sound — conditions which, with a previous history of peri* 
carditis, might give an inkling of the existence of the state in 
question. But iD actual practice I doubt much whether such signs 
will ever be found. In a recent remarkable case,' where pericardilia 
was known to have previously existed, the only unusual conditjoa 
noted was a slight, single, short, commonly systolic rubbing sound : 
this was referred to the attrition of the material of pericardial 
adhesion. But certainly I was unprepared for that which the }>ott 
mortem examination revealed as its cause, namely, a ring of pseudo- 
osseous calcification in old pericardial exudation-matter, an inch- 
broad and about two lines thick, surrounding the heart at the base. , 



650. Precipitation of fat occurs in connection with the heart J 
under two conditions essentially distinct in nature. In the one fat -j 
forms iu excess in the areolar or connective tissue of different parts ' 
of the organ — local obesity results; in the other, preoipitatioa 
primarily occurs within the sarcolemma of the heart's fibre. The 
former condition may be distinguished as fatty infiltration, the latter | 
as fatty metamorphosis. 



Infiltration of fat occurs in the connective tissue in three different .^ 
positions — under the pericardium, amid the muscular fibres, and 
under the endocardium. 



651. Sub- pericardial fat chiefly gathers about the base and the 
right side of the organ, and, no matter on which side, on the ven- 
tricle rather than the auricle. When abundant, tC encroaches on, 
and to a greater or less depth renders the muscular texture beneath 
Boft and atrophoas. But this influence on the nutrition of the flbrei! 
is produced oy simple pressure, not by intrinsic deterioration of the 
aarcous elements themselves. 

In this condition there is not a mere precipitation of oil from the ^ 

■ JoDM, U. C. B., HbIm, vol. srli, p, 315, 
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blood, but an attempt, more or less complete, at the prodaction of 
adipose pseudo-tissue. 

(152. Symptoms. — Laennec maintained that this affection " must 
exist in a very great degree before it gives rise to any serious com- 
plaint f and ne was in all likelihood right. True, cases have been 
recorded in some number, where the gravest effects have been 
assigned to such fatty disease; but very probably it must either in 
these instances have led to total destruction of fibre in limited 

5 laces, or intra-sarcolemmous fatty change must have coexisted, 
'here are no recorded proofs, as far as I know, that rupture of a 
fatty heart has ever taken place, unless where the latter condition 
was present, though the accident very conceivably may have 
occurred independently of this. 

Still fatty accumulation under the pericardium produces minor 
annovances and some physical signs. Thus, I repeatedly substan- 
tiated the existence of the following symptoms and signs in the 
only person, a male, aged sixty-four, I happen to have watched 
professionally during life and opened after death, whose heart was 
at once loaded with sub-pericardial fat, and positively free from 
serious soflenings or notable amount of intra-sarcolemmous oil. 
Sensation of oppression, or even pain, about the prsacordial region ; 
syncopal feelings on exertion ; inability to walk quickly on level 
ground and to get up hill, except with great and painful effort; 
inclination to coldness in the extremities; feeble (but, as far as I 
positively observed, regular) pulse, of about medium frequency ; 
sluggish action of the liver and bowels; occasional giddiness; and 
feeble cardiac impulse, with a too extensive dulness under percus- 
sion, the sounds, especially the first, being weak and toneless. 
There was in this instance a considerable quantity of fat in the 
lower part of the mediastinum, which may have contributed to 
weaken the heart's shock against the side. Dr. Hope speaks of 
the pulse being irregular in such cases; but in the only instance 
where he made a post-mortem examination, the tissue of the organ was 
softened as well as loaded with fat The case above referred to proves 
that irregularity of pulse is, at the least, not a necessary attendant on 
the disease. 

SUB-BSDOOXILDIAL 7ATTT UTFILTRATIOV. 

653. Minute pellets of fat are sometimes seen under the endo- 
cardium; in the present state of knowledge they are devoid of clinical 
interest. I have also frequently noticed, microscopically, fat, granular 
and oily, between the laminae of the aortic valves, and also in the 
substance of fibrinous vegetations on the free surface of various 
valves; but the clinical import, if any, of these conditions, has yet to 
be worked out 

n. — FATTT OB OILT XSTAMORPBOBUU 

654. Fatty metamorphosis of the muscular fibre of the heart, oil 
being precipitated in lieu of wasted sarcous elements within the 
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uroolemma, is tn affiscttoo of moch deeper ioterest and importaiioe 
than that we have just briefly discaased. 

d55. The knowledge that volootary maacle maj be to all appear- 
aooe ooD verted into &t, is at least as old as the days of Aristotle. 
Corvisart, however, was the first to teach that the heart might 
undergo a similar change, and, withoat having actually seen the 
disease, to insist on the importance of distinguishing fatty '* trans- 
formation" from fiitty accumulation amid the fibres.^ Laennec, in 
turn, not only actually saw, but so clearly described the distinction 
between this form of destruction and mere fiitty infiltration, with 
muscular wasting produced by pressure, that to his narrative of 
the naked-eye appearances modem observation adds but little. 

656. Anatomical characien. — The metamorphosed tissue is more 
or less deficient in consistence, tearing in extreme cases with the 
CTeatest ease, varies in tint from a delicate faded-leaf hue to a pale 
dirty brown, tnottled with darker spots, and rarely feels greasy, 
though readily yielding oil under pressure. The organ, in most 
instances natural in size, may be hypertrophous, or, as is much 
more common, dilated, locally infiltrated with blood, aneurismal 
or actually ruptured. The coronary arteries may be atheromatousi 
calcified and obstructed, or healthy; nor does there exist any neces- 
sary relationship between morbid conditions of these vessels and the 
muscular waste. The aortic or mitral valves, or both, are some- 
times diseased ; but there does not seem, from what has fallen under 
my notice, to be any necessary or even close connection between 
the two states ; neither does calcification of the aorta appear to be 
more frequent than in persons of the same age cut ofif without fatty 
heart. 

Both ventricles are most commonly affected, the left alone more 
frequently than the right alone. The layers of substance imme- 
diately beneath the endocardium and pencardium commonly, but 
by no means always, suffer earlier than the intervening strata. 
The diseased change may be very distinctly limited to particular 
strata or islets of the ventricular substance for a variable length of 
time ; eventually the entire thickness of the walls, papillary mus- 
cles, and columnaa carnesB become involved. The auricles seem 
very little prone to this morbid change : Dr. Ormerod questions its 
ever occurring there, but I have most certainly observed it in the 
right auricle. 

The microscopical characters of the disease are closely the same 
in the heart as in voluntary muscles. But its very earliest evidences 
are perhaps less rapidly caught, because, as Dr. Ormerod observes 
— an observation in which I concur — ^the transverse striaa are in the 
normal state less distinctly marked in the cardiac than in the volun- 
tary fibre : this, at least, I hold to be true of the adult heart Be 
this as it will, such striated arrangement, as normally exists, loses 

> Maladies da CflDor, 3d edition, 1818, p. 180. 
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its clearness of definition — the actual sarcons substance gives place 
to fat granules and to oil globules, which granules and globules, at 
first disposed in more or less evenly transverse rows, eventually 
lose all regularity of arrangement, and seem to take the place mole- 
cule by molecule of that substance. The nuclei of the fibres earliest 
disappear. The addition of ether, which dissolves the oil (an addi- 
tion imperatively required for the sure distinction of the granules 
and globules from saline particles and from starch), will disclose 
elements of fibre still remaining intact in spots, where heaped-up 
granules had rendered them invisible. The diseisised fibres are not 
notably, if at all, less in diameter than healthy ones. 

Oil is also found outside the sarcolemma, probably in part ori- 
ginally precipitated there, in part reaching that situation from within 
the sarcolemma either through ruptures from over-distension or 
through perforations resultine from atrophous absorption. As a 
rule, it must be remembered, tne sarcolemma continu^ discernible, 
and hence the outline of the fibre is preserved; but where the de- 
structive process has reached the ultimate point possible, this mem- 
brane itself disappears, whether by mere atrophous absorption or 
by fat-conversion is not clear. 

Fatty metamorphosis of voluntary muscle is accompanied with 
accumulation of oil within the neurilemma of its supplying nerves; 
whether the nervous structure of the heart undergoes a similar 
change is imperfectly known. 

657. Little advance has been made in the local chemistry of the 
disease. Dr. H. Weber comes to the startling conclusion that there 
is less fat chemically discoverable in heart-substance to all appear- 
ance fattily disorganized, than in healthy texture, in the ratio of 
1.9 : 3. Despite my personal knowledge of Dr. Weber's great accu- 
racy, as an observer, I cannot help suspecting error must somehow 
or other have crept into his inquiry. 

658. Ooeanstences. — Satty metamorphosis has been found in hearts 
of which either the external or internal membrane, or both, had 
been the subject of former inflammation. There seems fair reason 
to suppose the adjacent inflammation process may in such cases 
have really promoted the mal-nutrition of the muscular substance. 
It is unlikely the nutrient processes could maintain their par of 
health, while textures so closely connected were passing through 
exudative and other changes. And more than this, as we have 
already seen [466], fatty change does sometimes appear to occur as 
a dependence on acute pericarditis — and tins under circumstances 
apparently proving the non-existence of any prior chronic affection 
of the heart 

But beyond this I know of no local or diathetic state that expe- 
rience specially connects with fatty disorganization of the heart 
All varieties of acute and chronic pulmonary inflammation, empy- 
ema, and emphysema of the lungs may be found in cases of the 
disease — there is no relationship of cause in one direction or the 
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Other. I have seen the disease in aasociattnn witb hepatic cii 
with faded-leaf fatty liver, with true lardaceona or cholesl«nc liver, 
aad with gall-stones — but it is almost needless to add the heart ma/ 
be sound in all three. The frequency of the disease in phthisis r*- 
mainB to be calculated ; but it is certainly not great : my ovm ex- 
perience does not furnish me with a single example of advancing 
phthisis coexistent with fatty metamorphosis of the heart carried lo 
an extent to produce notable symptoms. Chronic colorless sofion- 
ing of the brain, as also of the spinal cord — acknowledged eQecifi 
of malnutrition— are sometimes found in association with it. 

Again, persons affected with Bright's disease, scurvy, purpura, 
gout, chronic rheumatism (without inflammation of the cardiac 
membranes), and the hemorrhagic diatheaia, occasionally suffer froni 
the affection ; but, with the exception of gout, there is not a single 
one of these diathetic diseases that has attracted my observation 
by frequent coexistence. True, some of them are rarely witnessed 
in London practice. Nor, as f&r as my reading goes, has that singa* 
lar diathetic stale of muscle, Cruveilnier's "progressive atrophy," 
any tendency to attack the heart. 

On the whole there seems to be no diathesis which positively 
promotes or antagonizes this structural change, nor,per eotitra, doea 
fatty degeneration in the heart clearly encourage, or exclude, the 
development of any other form of disease: it may prove, death 
occurring at an advanced age, the sole textural defect of practical 
significance in the body. Although sometimes combined with fatly 
infiltration, there is no necessary connection between the two things; 
rather the reverse indeed. And, further, general corpulence wiUi 
local obesity of the heart may exist in the highest degree unaccom- 
panied by true fatty metamorphosis; while iu thin, almost emaoiatod 
frames, the specific fatty deterioration of fibre has oconsionally beea 
found. 

B69. Intimaie nature and Tnechaniam. — It would be foreign to ihe 
purposes of a purely practical work to enter upon a full discussion 
of the mechanism of fatty degeneration — as exposed variously by 
Paget, Ormerod, Quain, Lehmann, Valentin, and Handfield Jonee. 
But it may be as well to stale my belief that the recognized laws 
of vital processes, as well as attainable positive evidence, are repug- 
nant to the admission of the direct metamorphosis of proteinaceous 
into fatty matters in the midst of a tissue living and active— as uf 
so much dead material into adipocero. They who write concerning 
saponification of the heart as a conversion easy of accompliehtnent^. 
should study the observations of Orfila,' whose exhumations prova; 
thai even in the dead tissues the process is one requiring very oorf* 
siderable time, and a number of favoring conditions. Without 
venturing to deny the possibility of occasional direct chemical con- 
version of effete aevitalized myoline into oil, I believe such change 

' Exliumntioiu Jiui4[qne9. 
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to be purely accidental, and that Natare's ordinary mode of proce- 
dure is this: — first, atrophy of the sarcous elements occurs, and 
secondly, oil is molecularty laid down in the place of the absorbed 
elements. The fat is the mere index, in no wise the essence, of the 
disease. 

Hence the true problem becomes the determination of the causes 
of the primary failure of nutrition of the sarcous structure: and of 
this we are utterly ignorant. Analogy helps us little. Thus the 
fatty pseudo-metamorphosis of muscles adjoining non-reduced dis- 
locations and ankyloses, and that occurring in paralyzed limbs, and 
in bedridden people, is explicable by the waste consequent on inac- 
tion : but it is difficult to admit even the minor influence of any 
8uch cause in the case of the heart. Nor, again, does the fatty 
pseudo-metamorphosis of uterine tissue, which follows parturition, 
lend aid in the explanation. Now, direct evidence, as far as it goes, 
^deposes against the merely local mechanism of the cardiac decay ; 
there is no necessary relationship between a diseased state of the 
minute vessels or nerves of the heart and its failing nutrition. On 
the other hand, we are unacquainted with any form of blood-disease 
or nervous dyscrasia even seemingly essential to the existence of 
the disease. Dr. Smith, of Dublin, it is true, in some cases of the 
kind, found oil in the blood; but can we, with Dr. Stokes, accept 
the &ct as an "apparent proof" that fatty heart may be produced 
by the assimilation of ready-formed oil in the blood? I am dis- 
posed to think not: the two conditions were probably mere coin- 
cidences. Simon's piarhsBmia may exist without fatty heart, and 
fatty heart without that diseased state of the blood. And admit- 
ting the reality of some, as yet undiscovered, preliminary morbid 
state of the blood, it would remain to be ascertained why that par- 
ticular form of pravity of the fluid should lead to the impairment 
of the nutrition of the heart rather than of other textures. 

Clinically, fatty pseudo- metamorphosis is closely allied to fatty 
infiltration of the connective tissue, with pressure-atrophy of the 
intervening muscular fibre; pathologically, there is this difference, 
that in the latter, fat-formation is primary, sarcous atrophy its 
effect; in the former, the myoline primarily decays, and oil is laid 
d(»wn in its place. This at least I believe to be the general truth ; 
but doubtless, as ably argued by Dr. Handfield JoneV in some 
cases this distinction does not hold — the formation of extra-sarco- 
lemmous fat being itself the consequence of initiative atrophy of 
fibre. 

660. Predisposing causes. — Although fattv decay of the heart has 
occasionally been seen in young persons, the disease is essentially 
an apanage of middle and advanced life. Males exhibit it, both in 
its slighter and graver degrees, with considerably more frequency 
than females. It occurs in all ranks of society, though, to a certain 

' Ftiiiy DegeneratioD, Brit, and For. Mad.-Chir. Rer., April, 1853, p. 354. 
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but untletermined e^itent, more in the upi^r and middle clasaes 
tbnn among those who earn their daily bread by manual toil The 
influence of special kinds of trade or occupation, if any, has yet to. 
be discovered. 

Aristotle ascribed conversion of voluntary mnscle into fat to ex- 
cess of nourishment; modern observers add the abuse of nlcoboHa 
fluids, lazy habits, and luxurious living generally, as at least favor- 
ing the metamorphosis. But I doubt very muoh from my owa 
observation whether these conditions can be fairly h«ld to play any 
very notable part in the instance of the heart, ^rue, I have seea 
the disease in persons of sedentary, luxurious life; but I have met 
it also in professed pedestrian tourists, and in persons habitually 
and actively employed, I have seen it in men whose rule for years 
had been to consume at least their daily bottle of wine, in groea 
beer drinkers, and in spirit drinkers; but I have observed it also 
in persons whose life had beeu one, not only of soberness, bu^ 
slmnsl of abstinence. 

Yet more, there is no doubt that fatty disintegration is sometimaa 
Been to a very considerable amount in the hearts of men, who M, 
and long prior to, the time of death, have systematically lived after 
the most approved hygienic models. All this forces on us the con- 
viction that in this, as in most chronic disorganizing diseases, thd' 
real pre<lispofiing cause is a certain constUvtional aplilude, formed 
out of intrinsic j)eculinritiea, congenital or acquired, of structure 
and function, that lie beyond the pale of our existing powers of 
scrutiny. 

601. Clinical conditions. — The clinical aspects of tbe disease rary 
greatly with the superficial extent and the degree of the atrupboua 
change. That fatty metamorphosis may be found, and to no insig- 
nificant amount, where neither subjective nor objective cardiaa 
symptoms bad awakened attention during life, is indubitable. Ami 
it is equally certain that hearts have been carefully examined dur- 
ing life, and pronounced free from disease, which almost immediately 
afterwards (death arising from other cause?) have been found very 
sensibly fatty. The disease may then to the observer of the present 
day, at least iu its minor and moderate degrees, be hienl. But the 
rule is thai, if the aObctiun be at all marked, its clinical evidences 
are more or less precise and positive. 

6tl2. Physical ai^is. — The physical signs are those of a heart sol\, 
without notable enlargement. Tbe impulse, always weak, is in 
extreme cases wholly imperceptible — the precise point of the apeX- 
beat, though ill-defined, can be caught better, both with the eye and 
finger, thau iu cases of attenuated dilatation with flaccid fibre. Th« 
existing indistinctness of tbe apex-beat is probably owing to the 
want of power of the fibres, naturally giving the spiral movement 
to the heart in systole : the whole organ is simply, and as it were 
lazily, projected forwards. 

The cardiac percusaion-dulneas, both superficial and deep, remaii 
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nnuhangeJ in area, unless there be alteration of balk from some 
iuJependent cause. 

Auscultation discovers, as a general rule, a. weak, but by no 
means always tonek-ss, short and relatively high-pitched, &ret sound ; 
B long firat silence, and a fiicbie, but relatively distinct and accentu- 
ated, second sound. If the fatty diaorganizatioo be, aa it often la, in 
great excess in the lefl ventricle, the first sound may be of notably 
fuller tone at the right than the left apex, and the second sound 
louder and more strongly accentuated at the second left, than at the 
second right, cartilage: the relative state of preservation of the 
muscular structure of the two ventricles explains these facts. I 
I have never met with absolute deficiency of either sound over the 
entire cardiac region ; but it is not uDcommon (quite independently 
of the presence of any apparent syncopal condition) to find the first 
sound at the lell apex almost null from weakness. Possibly a dyns* 
mic mitral regurgitant murmur may sometimes occur ; but I do not 
know this from observation ; and, in the present state of knowledge, 
if murmur exist, its explanation must be looked for in valvular 
' disease or alteration of the blood. At least, I formerly thought 
] thus; but experience obliges me to modify this statement of the 
former editions. I have for some time had under observation a 
case in which the whole symptomatology points to the existence of 
moderate fatty disintegration, and in which sometimes at the periods 
', of syncopal and pseudo-apoplectic seizures, sometimes not at those 
periods, a most distinct though feeble syHtoIio murmur becomes 
f Wmporarily audible at the left apex. 

ij 61SS, S^mftcmia. — Nothing can be more variable than the mode 

\ of grouping, or than the intensity of individual symptoms. Between 

the extremes of latency, on the one band, and conditions of cardiac, 

( encephalic, and pulmonary function so perverted that the continua- 

I tion of life seems an impossibility, on the other, all conceivable 

shades of degree are observed. We must assume in our general 

outline of the patient's state, that the characters of the disease are, 

[ if not highly marked, at least well and distinctively defined. 

The patient whose heart is notably fatty, though not of necessity 
i in a low state of general health, is unable to undertake any sustained 
I labor, being exhausted on the first attempt almost, and forced often, 
L when making an effort to walk, to stop at every few paces from 
L^M^MC uneasiness or dyspncea, or both. In temper he is dejected 
^^^^■Mevish — emotional states coming either directly of the disease 
^^^^EtB perverted state of circulation, or indirectly of the incapacity 
^^^^Bbcu patio n it entails. His tissues generally are soft and flabby ; 
I U« muscular power almost null ; the skin of the face pale and sal- 
low, or more or less livid ; the feet and ankles dispo^d to slight, 
but rarely, if ever, the seat of grave, oedema [tS17]; the appetite 
feeble, the digestive forces languid, the bowels contined, the liver 
larger than natural, and readily increased in size during paroxysms 
of dyspnu^. 
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The state of the respiration varies widely in difikroit cases, and 
at different times in the same case. The patient, though easily pat 
oat of breath, as a rule, and subject to fits of dyspnoea of Tery irre- 
galar rhythm and sometimes orthopnoeal, yet not constantly astb- 
matical, may, on the contrary, be free, even under the pressure of 
great cardiac distress, from subjective or objective difficulty of 
breathing. So, too, may similar freedom of respiration hold on the 
eve and during the occurrence of the syncopal and apoplectic 
seizures incident to the disease. A tendency to sigh, without emo- 
tional influence or mere habit to explain it, is in some cases connected 
with fatty disintegration. Again, in certain instances the breathing 
exhibits very peculiar characters, in regard of rhythm and intensity, 
first described, as far as I know, by Dr. Cheyne, in 1816. A series 
of inspirations takes place of gradually increasing force, at a rate of 
speed, slightly accelerating as they proceed, until a certain maxi* 
mum is reached. An ascending series bein^ thus completed, a 
descending follows of force gradually decreasing, until respiratory 
sound can scarcely be caught through the stethoscope. This im- 
mediately precedes a period of apnoea — neither chest motion nor 
breathing-sound being perceptible. So complete, indeed, is the 
inaction of the lungs, that were not the pulse felt, the patient might 
be supposed dead, until a low inspiration marks the commencement 
of a new ascending and descending series of breathing acts. Beyond 
the changes in intensity and rhythm there is nothing unusaal in the 
physical signs — no sibilus or other indication of spasm of the bron- 
chia. Neither is there, as far as I have seen, any evidence of sub- 
jective respiratory distress, or, indeed, of suffering of any kind during 
the suspension of breathing. But freedom from suffering does not, 
however, always appear to hold during the entire paroxysm. Dr. 
Stokes speaks of '^ every muscle of inspiration being thrown into 
the most violent action, accompanied often by a loud moan from 
the patient." 

In Dr. Cheyne's case, each revolution in the state of breathing 
occupied about a minute ; the apncea a quarter of a minute ; the 
number of respirations in a minute equalling about thirty. In a 
case observed by myself some while since,' the apnoea lasted thirty 
seconds on each occasion — the recurrence of the fits of perverted 
rhythm being irregular. The phenomenon may continue for months 
in a minor degree, and may occur during sleep : at least the testi- 
mony of the patient's wife, in the case just referred to, was very 
positive on these points. 

This singular condition of breathinjz is of extreme rarity. What 
is its mechanism? An observation of Professor Seaton Reid, to be 
by-and-by noted, shows that it has no specific connection with fatty 
disintegration per se: as far as the heart's substance is concerned, 
weakness is probably the only necessary element. A gradual weak- 

* In coDjnnction with Dr. King and Messrs. Elliott and McMeikan of Stratford. 
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ening of the action of the right ventricle saggests itself in explana- 
tion — the blood stagnating in the lungs until the instinctive craving 
for oxygen again sets the apparatus in feeble motion. But the pulse 
at the wrist holds on unchanged during the paroxysm; why should 
the right ventricle fail in action, while the left thus proves itself to 
be vigorous? Besides, in the case above referred to, jugular pulsa- 
tion continued in the neck, and the sounds at the pulmonary carti- 
lage maintained their fulness, during the apnoea. Neither are there 
any conditions of brain present (unless such pro-existed), during the 
entire fit of perverted rhvthm, pointing to stagnation within the 
cranium. It probably lies beyond the powers of existing physiology 
to explain satisfactorily the mechanism of this apncea ; but, guided 
by the facts just referred to, I cannot avoid inferring that the proxi- 
mate cause lies in a failure of the special nervous excitant of the 
respiratory act — in anaesthesia either of the vagus or of the medulla 
oblongata itself. The perversion of rhythm, though differing in 
character, is probably allied in mechanism to the state I have else- 
where described as "nervous apnoea."* 

I have known cough a troublesome symptom, unattended with 
signs of bronchitis or any other pulmonary affection. 

Seeing that pulmonary apoplexy is an occasional effect of flabby 
or of hypertrophous dilatation of the left ventricle (conditions 
tending to stagnation within the heart), it would follow that the 
weakness of fibre in fatty metamorphosis should conduce to blood- 
infiltration in the lung. Still, as matter of fact, I have not seen 
this, unless where dilatation coexisted. 

The pulse may be perfectly regular in force and rhythm, and 
of medium frequency, as the habitual state, even where strong 
evidence exists of advanced fatty change — nay, in such cases, even 
when the pulse becomes paroxysmally fre(]^uent, with anginal pain, 
it may maintain its regularity. But this is the exception. Com- 
monly the pulse is irregular in force and rhythm, either constantly 
or from time to time under the influence of excitement, flatulence, 
indigestion, or effort. On such occasions it may become exceed- 
ingly frequent; I have known it uncountable — in the main from 
frequency ; in part, however, from irregularity. The pulse may, 
when frequent and irregular, have also a tingling character, accord- 
ing to Dr. Stokes ; but in the only instance he reports there was 
marked mitral coarctation. A third, and more noteworthy and 
special condition of the pulse is infrequency — sometimes carried 
to a verv remarkable extreme, the beat falling, for instance, to 
twenty-six per minute.* Such infrequency is in some cases refer- 
able to extra- weakness of occasion^ systoles; but, as originally 
noticed by Dr. Adams, the ventricular systoles themselves are occa- 
sionally much less frequent than natural; and, in point of fact, 

• ' Diseasen of the Lnogs, 3d Am. edition, p. 252. 

' J. B., private cased, Majr, 1854. 
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defect in the cardiao action itself is the really importaDt condtUoD. 
The infrequeDt beatA may individually be either alow and lagging, 
or quick and abrupt. 

The mechanism of infrequent action has already been discussed, 
and the myetery attached to it admitted [342]. But it ia yet more 
difficult to fiic what are the cooditions in diSerent cases specially 
productive of the three main varieties of poise just describeo. 
The greatest irregularity may exist without mitral disease, bul 
nut, I am inclined to think, without dilatation. 

Occasional fits of palpitation, attended with choking eeosadon, 
cardiac uneasiness, pain or actual angina, occur ; and the patient, 
readily becoming faint on the least exertion, falls into a state of 
actual syncope from time to time. 

Little or nothing is known positively concerning the state of the 
blood, I have failed to find the venous hum of ancemia, in ca«ea 
where the tissues were markedly pallid — but the patients were aged. 
The piarhsemia, noticed by Dr. Smith, was clearly exceptional and 
accidental. 

It is more tbau doubtful that the urine possesses any distinctive, 
or indeed habitually morbid, character: I can answer in the nega- 
tive for fat, albumen,' sugar, bilipheein, excess of urea, casta of tha 
tubules, and spermatozoa; oxalates, uric acid, and amorphous and 
triple phosphate, occasionally present, are of no significance, except 
that they may point to the coexistence of an independent diathesis. 
As to the quantity of water habitually elirainated by this channel, 
without being able to furnish as precise information as I could wish, 
I can distinctly affirm that it does not oscillate in either direction 
notably out of proportion with the fluids consumed. This clinical 
truth seems somewhat at variance with the theory of eccentrio 
pressure on the renal capillary system already referred to [598, A}» 

Sexual inclination and power may both fail — the latter more thaa 
the former. In one of the best marked cases of the disea.se, clini- 
cally speaking, I ever saw iu a male under the age of forty five, it 
was this failure, and nut the cardiac symptoms, that led to my being 
consulted. Here, too, the genital organs were sound, and there 
existed neither spermatorrhcea nor spinal disease. Was the Jailtire 
a mere coincidence, or really an effect of the languishing activiw 
of tlie heart ? On the other hand, I have seen many ca^es in wbica, 
as far aa I could ascertain, there was no lack of erotic propetui^ 
or copulative vigor. 

The functions of the enceph&lon very habitually suffer more or 
less grave impairment. Little doubt can be entertained that io 
many cases formerly set down as examples of pure dynamic dis- 
turbance of the brain, the groundwork of this lay in perverted 
circulation dependent on fatty metamorphosis uf the heart. 
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As a general description it may be said that yertigo, failure of 
sight, dull aching and variously anomalous, indescribable sensations 
in the head, feebleness of intellect, and especially of memory, and 
somnolence, become common, with the advance of the disease, 
either as almost habitual states, or as paroxysmal occurrences. 

The failure of memory is particularly striking — like that attend- 
ing chronic softening, it bears on recent rather than long-past events. 
The psychical state, immediately preceding the syncopal attacks 
appertaining to the disease, is sometimes very curious. Thus a 
\ery intelligent patient, who has had a considerable number of such 
attacks, says: *'For a minute or so before unconsciousness takes 
place, my memory of things just passed goes: I remember invaria- 
bly, or rather my fancy conjures up, one of two or three different 
scenes that I have been witness of; there is no delusion, mental or 
optical, for I know they are not before me; but I think by shut- 
ting my eyes, I could realize them." 

But these forms of disturbance may proceed much further. The 
patient, suddenly losing consciousness, may exhibit many of the 
appearances of an apoplectic seizure — sudden fall to the ground, 
complete insensibility, with breathing either stertorous or of the 
peculiar form previously described, while the pulse becomes, even 
if previously an infrequent one, still more infrequent The attacks 
are generally brief, easily recovered from, are very rarely followed 
by paralysis — and in their immediate mechanism appear to me, 
with Dr. Stokes, rather to depend on deficient arterial supply and 
yenous stasis, than on excess of blood transmitted to the brain. 
Dr. Stokes refers to a case in which the patient, warned by certain 
premonitory symptoms, was enabled to save himself from attacks 
by '^hanging his head, so that it rested on the floor." There seems, 
indeed, a close alliance between these apoplectiform attacks and 
syncope ; and a patient who has long been the subject of syncopal 
attacks, may lose these and have the apoplectiform variety instead. 
But, more than this, the seizure may be of a mixed apoplectic and 
convulsive character— clonic spasms of certain parts coinciding or 
alternating with tonic spasms of others. Or the syncopal and apo- 
plectic elements may be wholly deficient, the seizure being epilep- 
tiform in attributes — marked by sudden fixed gaze, death-like 
pallor of face, clonic spasms of the muscles of the head and neck, 
subsequently of the limbs, biting of the tongue, dilatation of the 
pupils, and on recovery total oblivion, or rather ignorance, of all 
that has passed during the paroxysm. I do not happen to have 
seen foaming at mouth, nor to have heard the epileptic cry, in 
attacks of this particular kind; but I have had the affirmative 
testimony of friends of patients as to the occasional existence of 
both. 

Again, I have known a patient of this class, while engaged in 
ordinary occupation, sink on a chair, without actually falling, bend 
forwards as if to relieve sufiering of some kind, become at the 
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8&me time of dealhly pallor, atid rapidly lose lieat nt the head nnd t 
extremities, and utter no cry, while llie pulse remains perceptibla^l 
DO muscular twitch even occurs, and the pupils do not dilate. The 1 
consciousness goes completely in the objective, but apparently not ■ 
wholly in the subjective sense; wuking up in a state of bewilder-'T 
ment, after a lajae of some three or four minutes, the patient apea' 
of pain at the lower sternal region, of whii:h pjiin all memory d 
appears o/ler a /ew mimtlea more. Strange combination of cerebml'-l 
and cardiac disturbances — and which in more aspecl^ than one ] 
seems to represent the state artificially induced by chloroform. I 

Now, the usual and perfect recovery after sei^iure in all tbeaa I 
varieties would of itself suffice to show that they are unronnected'^l 
■with structural change in the brain. Neither is the converse furm'l 
of proof wanting, for death has occasionally taken place afler « 1 
repetition of them, and the cerebral substance been found free from 1 
any one of the admitted conditions of lextural disease. Alhero- ' 
matous change in the capillaries is doubtless sometimes present, ' 
and may probably aid in promoting the blood-stagnation, on which 
the seizures in some cases depend. On the other hand, when, after 
apoplectiform seizure in a case of fatty heart, imperlect hemiplegia, 
quaai-idiocy, and mutism (as I have known), hold on for months, 
the reality of organic change cannot be questioned. 

The epileptiform character of the attacks would suffice in the 
opinion of some persons to prove implication of the spinnl cord. 
In addition to this evidence I may state that in two cases, where 
abundant evidence of fatty metamorphosis existed, I observed for- 
mication, slight numbness, and tendency to subjective sense of cold 
in the lower extremities, the patients being free from other ordinary 
symptoms of disease of the cord, and certainly free from intm-pelWo 
affections, enlarged prostate, stricture of the urethra, renal disease 
and spermatorrhoea. Were not these symptoms of implication of tfaa 
medulla analogous in mechanism to the quasi-apoplectic seizures? 

664, Gburse. — As a general truth, fatly metamorphosis is a c-hronie ■ 
process — that is, though the immediate change, molecularly consid- \ 
ered, may be, and probably is, rapidly effected, the extension of the 
change to any notable amount of structure, and its capability of 
producing appreciable symptoms, are the work commonly of months 
or of years. Nevertheless the fact, that individuals have occasion- 
ally been met with, noted for muscular prowess and feats of endur- 
ance almost to the day of their death, whose hearts notwithstanding 
have proved the seat of fatty conversion on a most extensive bcrI^ 
seems to depose in favor of rapidly acute course as at least an occa- 
sional occurrence. And, as already stated, under the influence of 
adjacent inflammation, it seems tolerably certain fatty disintegratJoo 
of the fibre may be acutely effected. On the other hand, it is oon- 
ccivable that in the exceptional individuals Just referred to (specially 
organised they must in any view be considered to have been), the 
supply of fit ntrvosn to the heart may be so great, as to render the 



contraction of a small masa of their heart-fibreB as eftective as tti« 
sum-total of those of ordinary persons. See, ia the way of analo- 
gical illoi'tralion, the muscular work achieved by a feeble acaimic 
woman in hysterical paroxysm. But this important poiut in the 
history of fatty disease requires ex pro/esso clinical study. 

665. Manner of death. — Patients, whose hearts have undergone 
fatty metamorphosis, are oflen possessed with the idea tliat they 
shall expire suddenly. For this idea there is commonly a very 
obvious foundation, in the fact that they have been more or less 
subject to various cardiac panesthesiies or to actual syncopal 
attacks; but occasionally no such subjective hint has been, at 
least appreciably, given to the suSerer. In both classes of case 
the idea occasionally proves a prophetic one. 

Instantaneous death may be of purely dynamic mechanism — 
sudden syncope occurring from failure of the heart's intrinsic irri- 
tability, or from failure of motor innervation, or perhaps from 
excess of inhibitory innervation. Or such death may be mechanU 
oatly caused by rupture and copious extravasation into the peri- 
cardial sac Or, in cases of partial or minute rupture, death is at 
once statically and dynamically brought about. liapid (but never 
actoatly instantaneous) death may follow apoplectiform and epilep- 
tiform seizures. 

In many instances the fatal event is slowly brought about by 
asthenia. 

On the other hand, fatty disorganization of the heart is by do 
means necessarily fatal. I have known extensive destruction of 
the kind exist, where death had occurred from unconnected chronic 
disease of other organs; and the proofs that a moderate amount of 
the change may be comparatively innocuous are of daily occur- 
reooe, Neverthelt^s, could we positively diagnosticate the disease, 
no matter how slight its extent, its existence should never be lost 
sight of, either in regard of prognosis or therapeutics. 

646. Diagnosis. — If weak cardiac action, a feeble toneless first 
sound, with a relatively well defined and accentuated second sound, 
absence of murmur, and percussion-dulness of normal area, coexist 
with frequent and irregular or infrequent and regular pulse, respi- 
ration of ascending and descending rhythm, and the peculiar cere- 
bral attacks described, there can probably be little doubt of the 
existence of this form of atrophy of the heart But the value of 
this proposition is leas than it seems ; for, even in cases anatomically 
well marked, the pulse may be perfectly natural ; apoplectiform 
Btlacka are very rare; and the pervert^l rhythm of respiration 
equally so. 

Bceidea, it seems now established, as I suggested in the edition 
of 1954 would probably prove to be the fact, that other forms of 
cardiac disease, without a particle of fntty metamorphosis, may 
produce the special rhythm of breathing — and it is very probable, 
also, the peculiar apoplectiform seizures. In fine, the physical 
IS 
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fligna enumerated, eoupleil with the deficiency of the dropsies and 
other systemiG elFects of dilatation, seem to furnish the moat ser* 
viceabfe guidea to direct diagnosiH, Some help may occasionally 
be bad from the notable perversion of the pulse-respiration ratio, 
entailed by the relative infrequency of the heart's contractiona. 
Thus a pulse of forty may coexist with a respiration of tweuty 
per minute, or a ratio of 2 : 1. 

Mr. Canton shows the arcus senilis to be the result of fatty atro- i 
phy of the cornea. But the arcus senilis, like fatty heart in the I 
generality of cases, is au attribute of age : its discovery will do do* 
more in confirmation of an otherwise doubtful diagnosis of fatty " 
heart, than wuuld ascertaining that the patient has passed his fif- 
tieth year. If indeed the corneal change were found in a youthful 
person, it might possibly have some weight: still, that fatty heart 
may exist without change in the cornea is certain — and the con- 
verse holds equally good. The most remarkable apeoimen of fatty 
opacity of the cornea I ever saw in a person under forty-five years 
of age, so remarkable that the grave disfigurement attracted tho 
attention of non-professional persona, occurred in a male cut off by 
chronic alcoholism, cirrhosis of the liver and ascites, who never ex- 
hibited the least clinical evidence of fatty disease in the henrt.' 

The direct diagnosis of the disease is consequently in an unsatis- 
factory state enough ; nor is the clinical dilSculty of the case always 
removed by contrast of the conditions of this affection with those 
of others. 

Thus, positively distinctive signs of simple flaccid Bollneaa and 
fattineas of texture are in very truth wanting; and the chief ttfe- 
guard against error lies in the extreme rarity of genuins cases of 
pure softening. 

Nor do I know of any means whereby fatly pseudo-metamor- 
phosis may with surety be distinguisheti from mere infiltration. 
The reacarcbea of M. Bizot into the relationship of subcutaneous fat 
to fat-accumulations about the heart furnish no clinically available 
help. 

The natural atete of the cardiac dulnesses, and the absence of 
eystemic congestion and dropsy will distinguish fatty disorganization 
from dilatation; if there be marked jugular diatensioD, or d fortiori 
jugular pulsation, the case is not one of mere fatty disease. 

From all forms of valvular disease the present aSection differs io 
the absence of persistent organic intra-cardluo murmur. But, as 
we have already seen, there is fair motive for believing that mitrml 
regurgitant murmur of dynamic mechanism may temporarily oocor. 
Basic systolic murmur of blood-origin is very rare; whatever be 
the morbid Btat« of the fluid in these patients, it does not promote 
the occurrence of murmur. 

From chronic pericardial effusion fatty disease will differ by the 

' ilr. B., seen with Dr. DooBld rnMr. 
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normal area and shape of cardiac dulness, by the absence of prae- 
cordial arching, and by the fact that the heart-sounds are at least 
as well marked at the cardiac region as at the top of the sternum ; 
the history of the case will, further, prevent the possibility of error. 
Supposing all commemorative story deficient it may prove ex- 
ceedingly difficult to distinguish one of the peculiar apoplectiform 
attacks intercurrent to this disease, at least at the actual moment 
of seizure, from ursemic coma. The breathing may, however, be 
genuinely stertorous in the former, while it never is so in the latter 
variety. In the pallor of face and absence of primary or sequen- 
tial paralysis the two varieties agree. The condition of the urine, 
and the absence or presence of anasarca, will be the most available, 
but not infallible, guides to the diagnosis. 

Professor S. Reid suggests that notable slackening of the pulse, 
when the peculiar respiratory disturbance iust described reaches its 
period of greatest eftbrt or ** distress," with increased frequency of 
the pulse during the period of apnoea, is a combination probably 
distinctive of fatty disorganization. 

667. IVeatmmt, — The treatment of this affection is essentially 
that recommended for simple softening of the heart It seems 
natural to enjoin abstinence from fats of all kinds, and of materials 
amylaceous and saccharine, readily converted into fat; yet there 
may be little philosophy here after all — if the local fatty state be, as 
seems strongly probable, a mere evolution of a form of atrophy. 
On the other hand, as to the propriety of a full diet of proteinaceous 
food of easily digestible quality there can be no doubt The vigor 
of the circulation requires sustainment from the moderate use of 
wine or spirits; and when, as is often the case, sufferers from the 
complaint have been habitual free livers, it appears to me gravely 
unwise (no matter what a tentative chemistry of the disease may 
suggest concerning the influence of an alcoholized regimen) to 
lessen their wonted daily amount of stimulus. 

It is almost unnecessary at the present day to denounce the idea 
of letting blood in any form or degree for the disease itself, or for 
its accidental secondary phenomena.' Not only this, but the sufferer 
from fatty heart should be very cautiously submitted to lowering 
regimen or depressing medicinal treatment for any intercurrent 
attack that might, in a previously healthy person, call emphatically 
for such measures. The inhalation of chloroform is very certainly 
hazardous, though it is impossible to avoid the conviction that people 
with fatty hearts have occasionally inhaled with perfect impunity. 
Chloroform liniments may be used to the prsecordial surface, pro- 
vided due caution be observed ; they sometimes relieve cardiac dis- 
tress very notably. 

Of medicinal agents, iron, quinine, and strychnia are the most 

* Dr. Chejne bled in cases of fattj heart. Will it be affirmed that the " tjrp« 
of the disease*' has changed since his dajr r 
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valuable. From the latter I have, as I believe, Been distinct inW 
proveraent occur in the force of the heart's contraction. On aome- 
what of the same principle the gentle appliance of electro-gal vnaiaio' 
seems seriously worthy of trial ; but the neceasity of caution in iti 
use flows from atatemeota already made [407]. 

Moderate exercise on level ground, if not prodactive of disCreBS, 
should be daily taken. Pure bracing air is tneoretically indicated. 
But I am unacquainted with any facts proving that forced exercii 
in mountainous countries can cure, or even stay the onward 
gress of, the disease we have been considering; the cardiac i 
tioDB I have known removed by Alpine tours have been simply 
functional derangements of the heart dependent on gastro-hepatie 
dyspepsia. 

The apoplectiform seizures, intercurrent to the disease, should 
clearly be met by stimulants internally and counter-irritaiion to tho 
lower extremities : they ought in fact to be treated much as syncopal 
attacks. Epileptiform paroxysms are plainly to be managed od 
ordinary principles. 

I cannot close ibis brief account of faltily diseased heart wttboQt 
mentioning my strong persuasion that I have seen more than oi)4 
instance in which, through hygienic and medicinal measares such 
as those just mentioned, not only has the progress of decay been 
arrested, but real improvement actually effected in the nutntJoa of 
the heart. True, I should be puzzled to give positive demonstro- 
tioQ that changes so notable had certainly been. achieved; such de- 
monstration is obviously anattainable. I found my belief on tbe 
facts that in certain cases where the physical signs, the local annoy- 
ances, and the ggnera! dyscrasia pointed strongly to fatty disorgan- 
ization, and to no other disease, as the cause of all, those si^na hav4 
improved, those anuoyances have disappeared, and that dyscrasia 
has given place to a diathetic state of relative tone and plasticity. 

C, D.— UfTLDD) ABO UCCB^BIR* r&SCmTlTKa. 



1 



668, Amyloid degeneration has been seen in the heart and peri- 1 
cardium,' The symptoms, whore the heart is concerned, will 
doubtless be those of ordinary fatly change — but experience is 
limited. 

Sugar has not, so far as I know, been found in the substance of 
the heart. But Bernard some years since delected diabetic sugar in 
pericardial serosity; the fluid, alkaline at first, became acid through 
the decomposition of the sugar.* 

> Frlcarafah in D. & F. Ued. Chfr. Ref.. Dot 18i;0. 

* 8«ni*rd goDeraltiM thiB obserratlon hy BaRgMtdig thtt the eEoeKS of Krldltf 
to diabotio paopt«, oommonl^ regarded u an elemunl in Ihe okaMlloD of th» d'~ 
easu, is Kt.i\y & mere etlwl of deooui|K>iiUiuD of alreaitv fonuvd ta^u. 
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Class II. — Blastkxal FoBMAnom. 
SuB-CLA88 L — DBFoens. 

A. — BTPHUanC DXPO0IT. 

669. If the heart, like the lang, ever becomes the seat of syphilitic 
nodular deposit, the fact remains to be proved. Some years ago I 
opened an individual cut off by tertiary syphilis, whose heart pre- 
sented appearances suggesting the possibility of productions similar 
to subcutaneous gummata being formed therein. 

B.<~-TUBBBCLB. 
I.— CABDIAO. 

670. Tubercle very rarely forms in the heart, and only, as a rule, 
in very small quantity and in cases of general tuberculization, or 
as an extension from similar substance deposited under the peri- 
cardium. Its signs and symptoms, if it have any peculiar to itself, 
are unknown. 

A case, remarkable for its exceptionality in almost all points, was 
observed many years ago by Townsend of Dublin. Here, while 
the lungs of the patient (a male aged sixty -one) contained only a 
few miliary tubercles, a tuberculous mass of some size existed in 
the walls of the heart, producing eventually fatal pressure on the 
pulmonary veins just at their line of union with the left auricle. 
Dyspnoea was the essential symptom. 

n. — B51X)CARDIAL. 

671. Minute tuberculous masses in the crude state, and also gray 
granulations, form under the endocardium in infinitely rare cases 
of general tuberculization in the child. I know nothing of such 
deposits acting as the cause of endocarditis, though, on the analogy 
of the pericaraium, it is very probable they may so act. 

m. — PBBICARDIAL. 

672. But tubercle is a notably more common, though still a rare, 
formation beneath the serous layer of the pericardium, either cardiac 
or parietal. Occurring in the state of semi-transparent gray granu- 
lation, it may remain latent, or excite inflammation of that mem- 
brane. The ensuing pericarditis produces the same physical signs 
and local disturbance as if it were of idiopathic origin. But, pro- 
bab] V on account of the tendency to seconaary formation of tubercle 
amid the simple inflammatory exudation-matter,^ the disease, unless 
fatal at once, tends, just as peritonitis of the same origin, to lapse 
into a chronic state, attenaed with more or less constant local 

■ Canweirs Drawings, U. C. Moseom, A. 533, Fig. 2. 
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symptomB, Tliis waa the view of Laennec; aod it is sop] 
by the course of a cnse that fell under my own notice. 

673. In ordinary phthisis, aa appears from the records of M.^ 
Louis, tuberculous pericarditis ia very rare: it is vastly morsf 
uncommon than pleuritia or peritonitis, and notably so even thaRl 
meningitis, of that form. It must not be forgotten that a phthisictti I 
patient may be aeized with pericarditis, which shall be in no wiaM 
distinguish able in its products from that occurring in ordinary] 
rheumatism, and which may prove rapidly fatal in the acute stage.' 

674. Diagnosis. — Probably enough miliary tubercles raising the ' 
pericardial surface might by their abrupt collision generate a form 
of friction-murmur; but were such murmur heard, I know of no 
means by which its mechanism could be determined. In point of 
fact, ia the existing state of knowledge, its discovery would tend 
rather to mislead than enlighten the observer — as it would obviooaly 
simulate the ordinary sign of acute exudation or congestion of the 
pericardium. 

And even this sign, of deceptive import, will commonly ba 
wanting; tuberculous deposit will of itself give no physical evi- 
dence of its presence, and the diagnosis of the disease can only be 
made through the pericarditis it occasionally entails. But woald 
the tuberculous origin of this pericarditis be announced by any 
peculiarity in its signs? Very certainly not; still, an attempt at 
divining its character might be made in the following way. If 
there were neither rheumatism, nor Brighi's disease, nor adjoining 
pleuro-pneumonia present, and the patient had received no injury 
to the chest, and was distinctly of strumous constitution, the proba- 
bilities would be much in favor of the tuberculous origin of the 
inflammation. And this, too, although there were no distinct pul- 
monary signs of advancing phthisis; for, herein resembling tuber- 
culous peritonitis, this form of disease baa mainly been observed 
in cases where the lungs were but slightly a5ecti3d. 

But my recent experience has shown me yet another form of I 
difficulty attending this diagnosis. A patient may have pericarditii I 
of the most obviously scrofulous character, and yet not the slightest 
friction-murmur exist — the absence of the sign resulting, aa showB 
after death, from the excessive, almost greasy, smoothnesa of the 
strumous deposit.' 

675. Trealmetit. — Although not ao important a matter as lo tlia J 
daya when profuse bloodletting was habitually recommended ia J 
acute afl'octions, still even now the determination of the natum of I 
tuberculous pericarditis is not a mere matter of diagnostic curiosity. J 
The most appropriate treatment, as Dr. Burrows has auocessfullr | 
argued (Med.-Ch{r. Trans., vol. xxx.), can scarcely be that adapted ] 
to rheumatic pericarditis. Bloodletting, if employed at all, should J 

• Rjan, C. C. H., Fem&lM, vol. xlE!. p. 43 — the sotiUry eiampla of th* f«ot, m | 
r*r KB 1 cui retDtinber. I hsre mot vftb. 
' Unoer, D. C. U., Fcmiln, vol. xtl[. p. 7. 
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be bad recourse to in extreme moderation; mercurials must be 
given with all needful care to avoid ptyalism. Blisters in the 
neighborhood of the prsecordial region, dry-cupping, moderate 
purgation, diuretics with iodide of potassium and alksdies, are the 
agents on which, in connection with antiphlogistic regimen, reliance 
must be placed. Animal food may be allowed earlier in this than 
in other varieties of the disease. 

Sdb-culss n. — Gbowtbs. 

676. The heart is far from ranking as a frequent seat of growths. 
Primary production of any one of the series within the actual 
muscular substance is, in truth, rare ; and when we take into con- 
sideration the extensive relationship of the endocardial surface to 
the blood, circulating absorbed elements from primary formations 
elsewhere, it seems remarkable how rarely the cardiac structures 
become the seat even of secondary development of the kind. 

677. It has not occurred to me to meet with cystoma or sarcoma 
singly or combined, with fibroma, enchondroma, or osteoma in the 
heart; and the only product belonging to the group I have actually 
BoeUi is carcinoma. 

CABCOrOMA. 
L — 1 



678. Cancer of the heart is by no means so extraordinarily rare, 
as is commonlv supposed — that is, if secondary and clinically insig- 
nificant, as well as primary and grave, examples of the disease be 
included. 

679. Cardiac cancer may be the solitary evidence of the diathesis, 
or it may occur in combination with similar disease elsewhere. 
When thus associated, which is vastly the more common state, it is, 
as &r as I know, <al ways secondary. 

680. Encephaloid is essentially the species found in the heart; 
examples of genuine scirrhus are very rare; while of colloid I have 
neither seen nor read of a well-defined instance. Melanic pigment 
is sometimes more or less copiously deposited in the stroma and 
within the loculi of encephaloid masses — a deposition not impress- 
ing in this locality, more than elsewhere, any special character on 
the cancerous substance. 

The nodular is the usual form of deposition; but the sarcous sub- 
stance may be infiltrated, like the muscles of the limbs, in such 
manner that portions of the heart seem to the eye metamorphosed 
into cancer. And the actual atrophy of sarcous structure is, under 
these circumstances, very extensive — ^but evidently not complete, 
as a case to be by and by narrated would prove, as well as a yet 
more remarkable one in which eleven-twelfths of the organ are 
said to have been involved. Ilad the conversion been here as com- 
plete, as it seemed, life evidently could not have held on. 



2S0 CANCEB OP THE BEABT. 

No^oleB may form under the endocardium and pericardiaU^ 
out implicftttng the heart's fibres — a fact of which I have elsewber^l 
published n striking example.' Or they may similarly grow witbinT 
the muscular substance — and in vast oumbers, as the instance r^J 
corded by Dupuytreu, in which he ceased to count at the sii 
hundredth, sufficiently proves. 

The part of the organ involved varies greatly; in fact avervcoO" 
ceivable corabiuation of localities is exem^iIiSed by actually oh- 
Berved caaea. It does not clearly appear that the right side of the 
orgap exhibits any notable excess of proclivity to the disease. 

When the disease was nodular and secondary, I have found the . 
heart in all respects perfectly natural ; nay, even in cases of inSI- j 
Iration, the fibre juat beyond may be thoro&gbly sound. There iaj 
no disposition to myocarditis, local or general ; but recent endo*! 
carditis in'the immediate vicinity of the cancerous formation haa] 
occasionally been found, as well as old pericarditis. The presetu 
of dilatation or hypertrophy is purely accidental. 

Cancer of the heart does not spread to other organs; but o 
versely extension of the disease from the mediastinum and lung to 
the heart is not very uncommon, where primary accumulation has 
occurred in those localities. Some particulars of a remarkable caae 
of the kind are detailed a little further on. And this appears to 
ine to be the only manner ,of localization of primary cancer in which 
the heart exhibits any particular tendency to suffer secondarily. 
Nevertheless, parts the most distant, the most diversified, and tha 
most functionally disconnected wilh the heart, being the primary 
eeata of the disease, the latter organ has now and then beconw 
secondarily involved-^and, singularly enough, the liver and lungs, 
the usual seats of secondary growth, having escaped contaminalioti, 

681. Males are very notably more prone to suffer from cancer of 
the heart than females; of twenty-eight cases, including primary 
and secondary formation, three only were furnished by females. 
The disease occurs at all ages; if a narrative of Billard may be ac- 
cepted literally, scirrhus occasionally forms in the heart even dar> 
ing intra-uterine life. 

682. Syiiptoma. — Cancer of iho heart has in the majority of re- 
corded instances remained wholly latent. Such absence of symp- 
toms is not to be wondered at, where minute or even pea-liKfl 
nodules only have formed in the substance of the organ ; but, where 
pretty extensive infiltration of the walls had occurred, the deficiency 
of sign and symptom affords fair matter for surprise. 

Still such deficiency is not invariable, as the following particalara, 
condensed from a report by M. Andral, show. A man, aged tbii^- 
seven at death, two years previously to that event began to suffer 
from slight dyspnusa. Thia was followed after five months by a 
sudden and temporary attack of severe pnecordial pain, inoreaaed 

' CliDJcal Leottir« on SabcnUneoaa CaDc«re, Uedlcal Tiidm, Aagnit, lUl. 
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dyspnoea, yomiting and loss of consciousness ; the succeeding year 
the habitual dyspnoea increased, and seven or eight paroxysmal 
attacks, such as just described, occurred ; six weeks before death 
emaciation and straw-colored tint of skin were observed. In the 
intervals of ease nothing could be detected by auscultation. Ana- 
sarca, commencing with the lower extremities, reached the upper 
limbs and the face; and the patient died suddenly without struggle. 
Here cancerous infiltration and tumor combined had almost com- 
pletely taken the place of the muscular structure of the right heart. 
No other morbid change, it is affirmed, could be detected in that 
or in any other organ.' 

But there can be no surety that these symptoms were not rather 
the Droduce of obstruction of the large veins than of the change in 
the heart's structure. I am certain grave infiltration may exist 
without impressing any specific character on the symptomatology. 
Thus, in a case recently seen,* where the physical signs and a 
variety of concentric pressure-symptoms' enabled us to diagnose 
the existence of mediastinal tumor and left pleural efixision, the 
following are the notes of the examination of the heart: '* Slight 
cardiac impulse at left costal angle, very faint in proper heart-re- 
gion ; no cardiac impulse or thrill to the right of the sternum or 
above the clavicles. . . . Heart's sounds remarkable alone for their 
pendulum-like rhythm ; no murmur at left apex; nothing abnormal 
ID sounds in the course of the arch of the aorta ; pulse 120, exces- 
sively feeble, regular, a little fuller in left than right radial 

Close to the inferior angle of the left scapula is heard a strongly 
marked, rough, medium-pitched arterial murmur." There was no 
clinical evidence, then, pointing to the heart; and yet the anterior 
portion of the wall of the right auricle was so infiltrated with cancer 
as to seem metamorphosed into that substance, while the medias- 
tinal mass pressed seriously in the direction of the limited space 
between the tricuspid and pulmonary orifices. The capacity of the 
right ventricle appears to have been reduced by the pressure of the 
encroaching growth. Both the left cavities were of natural extent, 
and the mitral valve and orifice normal. The dorsal murmur in 
the descending aorta was doubtless caused by direct pressure of 
some portion of the tumor. Immediately beyond the infiltrated 
sabetance, the muscular texture was perfectly natural. 

683. The diagnosis of cardiac cancer has never, as far as I am 
aware, been made. 

n. — BSDOCABDnTX. 

684. An example of presumed cancerous ulceration of the endo- 
cardium has be^n recoraed by M. Fayan.^ The details given appear 

* Anal. Pathol., t. ii. p. 328. 1829. 

' Scammell, U. C. H., Ualw, vol. xvii. p. 275 ; and Univ. CoU. Maaeam, No. 
4590. 
' Diseases of Longs, 3d Am. edit., p. 152. * Revne M6dicale, Not. 1841. 
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to me anything but conclosive as to tbe genuinely canoeroos natare 
of the ulcerationa described. Nor is there any proof that the 
encephaloid mass found by M. Hudellet attached to the wall of 
the right auricle, almost filling its cayity, and extending into the 
ventricle and both vense cavsB, was really produced from the endo- 
cardial surface. Probably cancer-elements underwent evolution ia 
an enlarging blood-coagulum. The primary disease lay in the 

Sarotid glands. No chest symptom, singular to relate, had existed ; 
eath occurred instantaneously after a meaL^ 

m. — ^psRicASDnni. 

685. Minute cancerous nodules occasionally form under the 
serous membrane, both parietal and cardiac But^ even if they 
acquire some size, they will not only fail to produce symptoms, but 
will cause no friction-murmur, unless the serous surfaces be rough.* 

A case of accumulation of cancerous substance in layers within 
the serous sac, recorded by Dr. Bright,' is rendered peculiarly in- 
teresting by the occurrence of aggravated attacks of paroxysmal 
dyspnoea, mainly taking place by ni^ht, and accompanied with 
general agitation and spasm of the diaphragm. These seiznres 
were probably direct ana reflex results of irritation of the phrenic 
nerve imbedded in the morbid mass. 

SnB-CLA88 IIL — FBIUU>-Tl8BirB8. 

IirDTRATIOV-MATTIB. 
CIRSH08I8. 

686. Infiltration of the connective tissue and muscular inter- 
spaces of the heart with exudation, which hardens into induration- 
matter of low plastic and contractile type, is a very real, though a 
rare, morbid condition of the organ. 

Assimilable in nature to cirrhotic infiltration in4he liver, kidney 
and lung, in tbe heart also the induration-matter is laid down, in 
sequence to congestion, and not to an actively inflammatory process. 
But, whereas the former organs are verv commonly affected on an 
extensive scale, if affected at all, liroitea portions only of the car- 
diac substance undergo the change — either an islet of the ventricu- 
lar walls, or some portion of the columnsB camesd, especially the 
papillary muscles. 

The infiltrated material is sometimes structureless, sometimes 
obscurely fibroid. It may undergo fatty metamorphosis, or become 
calcified, or even pseudoossified. I have seen the latter condition 
of a papillary muscle attended with the like alteration in some of 
the attached tendinous cords. Atrophy of the proper muscular 
texture proceeds pari passu. 

I Crnreilbier, Anat. Pathol., LiTralsoD xxlx. 

' Clin. L«ct. on Maltiple Sabontaneoofl Cancers, Med. Times, 1852. 

' MecU-Chir. Trans., 1839. 
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The inherent disposition of induration-matter to contract is, in 
the wall of the ventricle, controlled and overcome by the eccentric 
pressure of the blood; and the resistant power of the material 
being small, the result is local distension. True sacculated aneu- 
rism of the heart originates more frequently in this than in any 
other manner. Rupture of the dilatra part of the wall of the 
heart may eventually occur. 

687. Although commonly traceable to passive, sometimes to 
mechanical, congestion, this cirrhotic state of the heart's texture 
occasionally occurs independently of any perverted state of local 
circulation. At least no sort of evidence can be found in some 
cases, either in the past history or the post-mortem appearances, 
warranting a belief in such perverted state. 

688. This alteration is excessively rare in the walls of the ven- 
tricles, and almost confined to the left; but a greater or less degree 
of the change is not very uncommon in the papillary muscles. 
Now in the former situation it is not revealed by either symptoms 
or signs, unless it have proceeded to such lengths as to have induced 
aneurismal pouching, of which the clinical effects, elsewhere de- 
scribed, will prove more or less obvious. In the latter situation 
the infiltration must of necessity, if it have proceeded to contraction 
of the papillary muscles, entail imperfect closure of the mitral ori- 
fice witn the murmur distinctive of that state. 

Class IIL — Pabasitbs. 

■HTOIOA. 

689. The heart occasionally affords a nidus to cysticerci, and to 
acephalocysta. I am not aware that the trichina spiralis has ever 
been found in its substance. 

690. It would appear that multiple broods are rare in the ace- 
phalocysts of the heart — generally, indeed, the mother-cyst is soli- 
tary. In this organ, as elsewhere, the cysts afford a habitat to the 
echinococcus. Sometimes acephalocysts have coexisted in their 
common seat, the liver ; sometimes the heart alone has been affected. 

691. The septum of the ventricles appears to be a favorite cardiac 
seat of these entozoa. 

692. Symptoms do not occur as matter of necessity : their ab* 
sence or presence will depend on the mechanical influences exer- 
cised by the sac. Thus among Sir R. Garswell's unpublished 
drawings is the figure of a heart containing in the posterior part of 
the wall of the left ventricle a good-sized acephalocystic sac, pro- 
truding somewhat on the pericardial surface.' The patient, a 
female, was cut off by phthisis, and the sac accidentally found ; and 
as she had died in hospital, and the heart had not attracted atten- 
tion, the probability is there were no cardiac symptoms. 

On the other hand sudden death may be caused by the mechani- 

■ Univ. Coll. Hos., A. 9. 
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cal infiueDoe of these prodactioii& Thus I baTe before me a beart 
containing an aoephalocysdc sac^ as large as a pigeon s em, in tbe 
septum of the yentricles:^ the patient, a female, dropped doid snd- 
denljy while engaged in her household affiura. Profesaor Boki- 
tansky relates a singular case in which an aoephalocyst, nearly as 
large as a hen's egg, escaped from the mother sac in the upper 
part of the Tentricular septum, and caused instant death by becom- 
ing impacted in the conus arteriosus and pulmonary artery — ^reach- 
ing almost to the left branch of this TesseL 



$ TIIL^DISSASBS OF THB ORIFICBS AND APPKZTDAQES. 

693. Diseases of the orifices of the heart, though not wholly 
unproductive of pain and other forms of subjectiTc incouTenience, 
are essentially injurious through their mechanical eflSscts. They 
interfere in either, or both, of two ways with the circulation 
through the organ. They are constrictive in anatomical character, 
and hence procluce oUtruction of the onward current: or they 
entail disproportion between the size of the orifice to be closed 
and the yalve to dose it ; or they interfere with the play of the 
closing apparatus, and in either of these two ways lead to reflux or 
regurgitation of a backward current. In all these cases impediment 
to tbe onward-moying stream is the result. 

694. Each orifice is in theory capable of each kind of disease — 
obstractive and regurgitant; but the frequency with which the 
various orifices actually sufier differs very widely. This question, 
however, requires to be considered in two points of view, the ana- 
tomical and the clinical: the excess of organic change in the 
actual texture of the valves and orifices of the left side, is verjr 
great ; the excess of disturbance, clinically demonstrable, in the 
functional conditions of the orifices of the left side, much less. 
This comes of the frequency with which the tricuspid valve is 
incompetent, through mere widening, without textural change, of 
the orifice, while its own structure remains sound : the excess of 
textural disease of the valves on the left side is counter-balanced 
by the excess of misfitting of one of the closing valves on the 
right 

695. Obstruction of 6rifices, as far as is known positively, is 
always of organic character, and is caused by morbid change in 
the yalves, in the wall of the orifice itself or by extraneous 
pressure. Regurgitation through orifices is, certainly, in the vast 
majority of cases, likewise of organic character, and is caused by 
morbid change in the valve, in the wall of the orifice, or in some 
part of the apparatus connected with the closure of the valves. 
But it is next to certain that regurgitation may be produced 

> UniT. CoU. Mat., No. 2293. 
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dynamically in the mitral orifice at least, through functional im- 
perfection of the closing apparatus, though this oe perfectly free 
from organic change: regurgitation of this kind is, however, of 
temporary duration, and does not produce results of importance. 
It is possible, too, that obstructive disturbance may be produced at 
the mitral orifice by perverted action of the papillary muscles; 
and either regurgitation or obstruction at the mouth of the aorta 
by perverted innervation of the sigmoid valves: but all this is 
completely hypothetical at the present day ; and hence, practically, 
the serious diseases of orifices may be regarded as organic and 
statical. 

696. Diseased valves, diseased orifices, and diseased states of the 
apparatus effecting the closure of the valves, are, then, the causes 
of perverted circulation through the outlets, and through the 
channels of communication between the cavities, of the heart. 

(a.) Diseased valves are the causes of cbsiruciion: first, through 
local endocarditis and its products interstitial and superficial, alter- 
ations of form, and adhesions of the divisions of the valves irUer 
se; secondly, through deposits of fibrin from the blood on their 
surfaces ; thirdly, through atheroma, calcification and their sequen- 
ces ; and, fourthly, in some instances, through hypertrophy. Dis- 
eased valves, again, are the source of regurgitation: first, through 
endocarditis and its effects (especially when these tend to produce 
puckering and diminished superficial size, or actual destruction of 
the divisions of the valves, or adhesion of these either to each 
other, or to the adjacent wall of the heart or great vessel to which 
they belong, or to entail thickening and shortening of the chordas 
tendinese, or rupture of these); secondly, through fibrin deposited 
among, and interfering with, the action of the chorda9 tendinesa ; 
thirdly, through atheroma and its sequences; fourthly, through 
hypertrophy of the valves interfering with the freedom and com- 
pleteness of their fall at the proper moment ; fifthly, through atrophy 
of the valves, affecting their depth or superficiaJ extent, in rare 
instances affecting their continuity by extensive perforation; and, 
sixthly, through atrophous shortening of the chonlsd tendinesd. 

Certain diseases of valves may act now as the cause of regurgi- 
tation, now as that of obstruction, functionally considered. In a 
remarkable case of the kind where the time of a murmur at and 
above the left apex had during life puzzled exceedingly those who 
watched the case from day to day, inasmuch as that murmur 
appeared purely systolic at one time, at another post-systolic, and 
again systolic and diastolic both, the explanation clearly arose out 
of the state of the mitral valve. The long division of that valve 
exhibited a rounded perforation, as large as a good-sized pea, closed 
up by a soft fibrinous vegetation, attached so loosely, however, to 
the edge of the opening, that the two things — perforation and plug 
— must have occasionally changed their relationships in such man- 
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ner tbat either obstrnction to, or regurgitation of, tlie blood-coi 
or both, must have been the passing results.' 

(4.) i>iaeasal orifices, the actual substaoce of the VaKea beioj 
Bouod, lead to of^lrucUon through the producu of euilocvtlil 
atheroma, and calcificalion lying upon, or pro>]ucing changes ii 
their surfaces or walla. And disease of the orifices is the cauae ( 
TtgurgUalion, where the valve being sound, th« opening is morbMUjj 
widened to such an extent as to render the furmer inadequate lo itu 
closure. 

(c.) Diseased slates of die apparatus, connected with the cloauro 
the valves, are seen in induration and cirrhosis with diminbhecl! 
bulk of the papillary rausclea, and in shortening of the chordwj 
tendinese; they produce reyurjilation. I once met with a diredr 
mitral murmur, where the orifice, instead of being obstructed,! 
was actually loo wide; a chorda tendinea from the lung tongue 
the valve bifurcated, each division atlacbing itself to a separi 
papillary muscle, and so placing a thread-like obstruction in t 
way of the current,' It may be made a question, too, whetht 
imperfect action of the papillary m'uctea, from textura] diaease 
iheir substance, may not act obstructively also, and throw *a c 
Eiacle in the way of the passage of the blood from the auricle 
the ventricle. 

697. Such are the general characters and immediate eOeets of 
the morbid states of the orifices and their connected apparatus 
We will now pass to the consideration of the signs and symplotna 
of these morbid states at each orifice. These signs and Bymptoms, 
it must be noticed, are essentially of mechanical origin ; and hence 
their discovery discloses the existence simply of obstruction or re- 
gurgitation at a certain orifice, but tells nothing directly, and by 
necessary inference, as to the nature of the morbid process, whether 
inflammatory, fatly, calcifying, fibrillating, exudative, ulcerative, or 
cancerous, that has engendered the mechanical difficulty. la the 
majority of cases valvular disease entails some form of anatomical 
change in the substance of the heart itself: the proper signs of the 
former and of the latter are, therefore, met in frequent clinical aaao- 
ciation; for purposes of precision, it is necessary each class of signs 
should be enumerated apart — as is done in the following descrip- 
tions. As already shown, too [219], diUerent valvular aflectioDa 
often coexiat, and in certain combinations the one may tend 
throw into the shade, or actually modify, the signs of the other 
others. 

61)8. To save the necessity for repetition with the account of e«ell' 
valvular disease, it may be stated here, once for all, that valvnlar 
disease per ae never alters the area or intensity of the heart's dnl- 

■ Ooodwln, r. C. H., Halei, to!. xL pp. Al.^b; farllier illD9trat«d clinlca 
hj o*M ur William*, V. C. H., HiIm, toI. ztI. p. 10. 

■ Pioketl, C. C. H., Hftla, toI. ti. p. 231. 
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nesses, superficial or deep-seated. If either be affected, the presence 
of some other morbid state becomes matter of certainty. 

lOTBAL RIOITBOITATIOV, REFLUX, OR UrgUFFlCIKirCT. 

699. How is the reality of mitral regurgitation during life to be 
demonstrated after death ? Tie the aorta and coronary arteries, cut 
off the apex of the heart, and let fall against the mitral Yalve a 
full-sized column of water ; the valve will either support the column, 
or allow it to pass throtigh to the auricle. If the whole of the ven- 
tricle above tne floor formed bv the valve remain filled with the 
water, scarcely a drop filtering through, there can be no doubt the 
valve was competent during life.' If, on the other hand, the water 
escape rapidly, the incompetence of the valve may be held certain. 
But in the case of slight filtration through the orifice, it would 
scarcely be justifiable to infer the insufficiency of the valve during 
life, as we have no means of imitating the vital contractions that 
accompany the act of closure in the living and moving heart. 
• 700. Physical signs proper. — The impulse, in highly marked dis- 
ease of this species, is, in the majority of cases, irregular in force 
and rhythm. Systolic thrill may sometimes be felt at and about 
the left apex. 

But the essential character of this regurgitation is systolic mur- 
mur of maximum force at the left apex, and possessing the other 
characters already enumerated [211]. The systolic sound, com- 
pletely or incompletely covered in this position by the murmur, 
may be perfectly natural at the ensiform cartilage and at the mid- 
sternal base ; the second sound, often weakened, in consequence of 
diminished calibre of the aorta, at the second right, or aortic, car- 
tilage, is accentuated in many, but not in all, instances at the second 
left, or pulmonary, cartilage. Sometimes the second sound is dis- 
tinct and sharp at the left apex, much sharper than at the pulmo- 
nary cartilage ; a fact illustrated by the case (Anne Gippin) quoted 
a little further on. 

Systolic murmur limited to the left apex is never of blood origin, 
as &r as I have observed, therefore never chlorotic : the existence 
of chorea will distinguish the peculiar dynamic murmur of that 
disease: the murmur of this site and rhythm attending simple 
dilated hypertrophy will commonly disappear under treatment. 
The distinction of murmur caused by mitral regurgitation and that 
produced by friction of blood against irregularities of surface at 
the base of the ventricle, cannot, I think, be made with positive- 
ness in the present state of knowledge — but fortunately the latter 
kind of mechanism is excessively rare. I have already spoken of 
the influence of feebleness of the heart in preventing the evolution 

' Such WAS the fiust in Wilkiiuion, U. C. H., Males, vol. iz. p. 306 : Landers, 
U. C. U., Females, toI. iz. p. 289 ; Posbary, U. C. U., MaleA, toI. x. p. 133 ; Dojle, 
U. C. H., Males, toL z. p. 238 ; Snail, U. C. H., Females, vol. z. p. 260. 
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of mtinnur, of which the physics] caoses exist: when the heart ii 
texturally feeble, as in fatty softening, its action mar he excited t 
a few turQ3 in a rcx>m, or by any other eflbrt, and the murmur will 
then become audible; when it ia feeble from collapse, this most b«l 
allowed to pass away, before a diagnosis ia ventured on. I 

701. Indirect Physical signs. — Dilated hypertrophy of the lef^l 
ventricle ia the common sequence of mitral regurgitation ; henovA 
the apex beat and impulse generally are carried outwards, oitdl 
lowered sDmewhaU The impulse is increased in force, and in ran!>| 
instances there is auricular impulse at the second interspace — eitbet*^ 
pre-systolic, when it comes of hypertrophy of the auricle, or ay»» 
tolic, when it is commanicated from ibe ventricle. The area of 
percussion -dulnesa ia increased, especially to the left: but, from I 
sequential hypertrophy of the right ventricle, which I have onenest J 
observed in early youth, extension of dulnesa may eventually talcafl 
place to the right also. 1 

702. PnUe. — The pulse presents itself in either of the two foUl 
lowing states: Kegular in force and rhythm; small, with occa* I 
sional sharpness; rather frequent, and compressible, unless there | 
be much hypertrophy : or irregular in force and rhythm, sometitnea J 
to an excessive degree, small, feeble, with occasional sharpness, and : 
tremulous under excitement of the heart. In either of these Matefh 
the eystoles and radial pulses may fail to correspond in rhythm ma 
in number. 

703. Effects on the Capillary systems. — Pure mitral regurgitAtJon J 
produces but liltte eflect on the systemic capillary circulation. The I 
disease may exist for years without inducing either general dropsy J 
or systemic congestion. If dilated hypertrophy supervene, aya- 1 
temic obstruction occurs with a facility proportional to the amoani 1 
of dilatation and, especially, the impoverishment of the blood. 



The symptoms then become those of dilated hypertrophy, aggra- J 
vated, plus certain others, to be by and by mentioned, more or Teas I 
peculiar to the regurgitation. I use the word " aggravated"" adtl 
visedly; it has not occurred to me to observe cases justifying ihoM 
idea that mitral regurgitation act^ as an efGcient safety-valve to an 
dilated and bypertrophoue left ventricle. 

The disturbed conditions of the sensorial functions aometimea 
ol>8erved in mitral disease are likewise the results rather of the 
dilated hypertrophy with which it is associated, than of itself alone; 
still, when carried to a great amount, it may secondarily, througa 
\\a influence on the pulmonary circulation and the right neart, tend ' 
to congest the brain passively. No cases have fallen under my 
notice supporting the notion that colorless softening of the brain is 
a direct dependence on mitral regurgitation — a notion very iogeni- 
ously advocated by Dr. Law. 

The essential eflects of mitral disease are pulmonary — congestiva ' 
and irritative. The current thrown back through the 
the pulmonary veins tends to congest the lungs; and i 
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reasonable to admit that the efibrt on the part of the right ventricle 
Ur overcome the increasing obstruction may induce irritation. 
Cough, watery expectoration, dyspnoea, and orthopnoea; actual 
bronchitis, pulmonary oedema, pneumonia, either congestive or 
irritative, passive congestion and pulmonary apoplexy, are the 
direct effects of the disease. The expectoration may by the latter 
condition be stained of dark blood tint, or blackish ; or actual es- 
cape of pure blood may occur: what maximum quantity of blood 
may %e brought up from this cause at a time, I do not know ; I 
have never seen any large amount. 

IIITBAL OBSTBUCnOV. 

704. Physical signs proper. — I have never observed diastolic thrill 
at the left apex, though it is conceivable that, if a highly hyper- 
trophous left auricle lie behind the constricted orifice, the current 
may be rendered sufficiently strong to produce that thrill [85]. 
The impulse is irregular and unequal in force. The characters of 
the murmur of mitral obstruction will be found elsewhere [216] ; 
its frequent absence renders the positive diagnosis of this form of 
disease far from easy. I have already stated that the rhythm of 
the murmur is rather post-diastolic or prsa-systolic, than actually 
diastolic : I have met with no satisfactory proof of its ever being 
systolic, as has been affirmed in some quarters — the evidence given, 
in such alleged instances of systolic constrictive murmur, to show 
the absence of regurgitation, being besides, in my mind, insufficient. 

Even where a hypertrophous auricle lies behind a constricted 
mitral orifice, no murmur necessarily ensues, if the constricted 
sarfaoe be smooth, nay, even if it be rough — this is proved by the 
following excerpt: — 

"Anne Gippin, Ktat 35. . . . p. 8= 144, regnlar in rhythm, irre^lar in 
force, feeble, small ; r. == 48 ; anasarca ; ascites ; jugulars swollen, pulsatory ; 
t»dial8 faintiy visible at wrist ; heart's action too extensive — impulse slapping 
rather than heaving; faint thrill at apex-region. At mid-sternal base both 
founds dull ; first sUf'htly murmur-like, and accompanied by knock ; at the left 
apex systolic roughisn murmur ; while the second sound is distinct and much 

•narper than at the pulmonary cartilage Post-mortem (twenty days 

later): heart, with 1^ inch of great vessels, weichs 13^ oz; tricuspid orifice 
measures 4| inches ; pulmonary orifice measures 3| inches ; the tricuspid valves 
looked insufficient to nil the widened orifice, but no exDerimcnt done ; left auricle 
very hypertrophous, in some parts wall ^ ^ inch in thickness, its endocardium 
creaks m cutting ; mitral orifice just admits end of index-finger, measures Ij 
ineh ; edge is rugose, and valve is directed in funnel shape towards the ven- 
tricle ; chordae tendinete, very thick, are so shortened that practically the papil- 
lary muscles seem inserted directly into the valves ; aortic orifice, water passes 
gradually through from above (but the coronary arteries were not tied); fine 
warty ydlow vegetations, especially on corpora Arantii ; width of orifice ^ 2 j 
inches. ' . . . . (U. C. U., Females, vol. v. pp. 292-2J9, Deo. 1850.) 

Here the second sound was clearly defined at the left apex, there 
being no constrictive marmur; but that sound may be audible 
there, even when mitral constrictive murmur actually exists. On 
19 
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the otber haml, so frequent is the association of regurgitntion, tbfti 
it ia very rare to find a pure first sound at that point. At the mid- 1 
sternal base the first and second sounds are of natural cliiirnct«r, J 
except tbat the; are Bometimea feeble, from the smallaess of tbal 
current sent on from the lefl ventricle. At the aortic cartiUgg,] 
both aouoda are feeble; at the pulmonary, both, on the contrary,! 
and especially the second, are full and accentuated : if there be oo> 1 
existent insuQiciency of the tricuspid valve, this accentuatton may^ I 
however, as in the case just referred to, be prevented from Occur- f 
ring. n 

705. Indired Physical si^ns. — Left auricular prte-systolicimpnlw, 
and right ventricular impulse, are frequently found as coexistences, 
in consequence of dilated hypertrophy being gradually produced 
in those situations. The pathological reasons of these enlargements 
are eufliciently clear. The area of percussioa-dulness, especially to 
the right side, wilt on simitar grounds be increased. 

706. PuUe and GapiUary systems. — The character of the pulse 
and the pulmonary symptoms are the same as in regurgitant dis- 
ease of this orifice. 

When constriction and regurgitation coexist, as is commonly the 
case where there is constriction, either the murmur of regurgitation 
is beard alone, or a double to-and-fro murmur is distinguished ; il4 J 
two portions diflering id quality and pitch. ■ 

Skoda, however, appears to hold that, when the two physical ira- j 
perfections exist, there are always two attendant murmurs — the 
apparent singleness of murmur in some cases being an illusion de- 
pendent on the two murmurs following each other so closely aa lo 
aimulate contiuuousuess, while the quality and pitch of both are 
indistinguishable. I cannot help thinking that, on the contrary, to 
these cases the ear catches solely the systolic murmur, which la pro- 
longed through, and covers the weaker murmur oi, diastolic tim«. 

TaicoBPis BBeimarrATioH, bbflux, ob cisdppicikhct. 

707. Physieal signi proper. — I have never known tricuspid rQ^or- 
gitation productive of thrill; the characters of its attendant mur- 
mur, which, for reasons there assigned, is often absent, are aet dowD 
in a previous place [212]. 

The second sound is habitually weak at the right apox, almost 
to extinction sometimes — in all probability in consequence of tba 
emallucsa of the current sent on through the pulmonary Artery. 
In ail instance of well-marked tricuspid regurgitation, where the 
second sound was exceptionally strong at the right apex, the peca- 
liarity seemed traceable to dilatation of the pulmonary artery jost 
above the sigmoid valves.' Both sounds at the base and at the 
aortic cartilage may retain their natural characters; if the diseaM 
be pure, the second sound is weak at the pulmonary cartilage. 

> HiihiD, J3. C. H., FenuilM, toI. xi. p. 2SS, or H«d. TimM utd Omt., FVb. U, UML 
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708. Indirect Physical signs, — Commonly coincident with dilata- 
tioD, simple or bypertropbous, of the right ventricle, the signs of 
these conditions are discernible: — Epigastric and right sternal im- 
pulse, of variable force, but out of proportion with that on the left 
side, unless the left ventricle be accidentally hypertrophous also, 
and increased area of percussion-dulness, mainly to the right. Hy- 
pertrophy of the right ventricle will prevent the enfeebling of the 
second sound appertaining to the pure regurgitation. 

709. Pulse, — Those arteries, the pulmonary, which tricuspid in- 
sufficiency may be supposed to affect directly, cannot be felt; and 
there is nothing peculiar in the pulse uf tbe branohes derived from 
the aorta. Tbe cervical veins aiatended, kootty, pulsatile, and re- 
filling readily from below, may be the seat of thrill. But all these 
various signs are only found prominently in well-marked cases; if 
the regurgitation be alight, or if the right ventricle be very weak, 
venoQs pulsation, and thrill especially, may be allogether absont. 
Nay, even if the right ventricle, and especially ita infundibulum, 
be strong, these signs may be wanting,' 

710. Effects on the Capillary sysleTns. — Tbe pulmonary capillaries 
not only escape primary congestion in this form of disease, but 
may be considered theoretically to be under-supplied with blood. 
Be this as it will, however, they do in tbe course of time undergo 
secondary engorgement in sequence to systemic obstruction. That 
the systemic capillaries are, in truth, the primary and immediate 
BuRerers, has been very satisfactorily shown by Dr. Blakiston. 
The student must, however, bear in mind that the relationship be- 
tween tricuspid regurgitation and grave systemic stagnation is not 
so intimate and essential that, given the former, he may take it for 
granted the latter must, e necessitate r^rtim, follow [617, 9]. And I 
fiirther believe that the concomitant dilatation of the right caviiiea 
plays a very essential part in generating stagnation and dropsy, 
where these actualU occur. The systemic eftects are the same as 
those occurring in dilatation, and in the section on that disease their 
description will be found. 

Dr. Blakiston 8 results tend powerfully to show that obstruction 
of the cerebral capillary vessels and apoplexy are much more fre- 
quent in cases of heart disease with, than without, etagnatioD of the 
Bystemic capillary circulation: hence the in fereuce, that cerebral ob- 
MrociioQ and apoplexy are more connected with the heart through 
general cardiac dilatation and tricuspid regurgitation than through 
Bypertrophy of the left ventricle. 

Again, the conclusion has been suggested to me by a small num- 
ber of facts, that tricuspid regurgitation plays a certain part in 
generating cirrhosis of the liver— difficult though it may be to 
reailily understand how the necessary influence is exercised through 
obstruction in the circulation of the hepatic veins. Th&t jaundice 
is sometimes induced through such obstruction, is indubitable. 

' Hiibio, loc cil. 
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CoDgeslivQ albumiourin, as also engorgement and cedema of the 
female pudeada, witb passive leucorrboia, is much more frequenUy 
met ia tbe present tliaa id any other condition of valvular disGa8& 

711. It may on fiial thought appear strange that such serious 
consequences should be ascribed to tricuspid regurgitation — a phe- 
nomenon which the surmise of John Ilunter, the arguments of Mr, 
Adama, and the expurimenla of Mr. King, would lead us to suppose 
exists in health, as a normal provision against overloading of tho 
pulmonary capillaries. 

But does such normal regurgitation really esist? Talentio 
denies it.' Dr. Hope Oooceived that the absence of tricaspid re- 
gurgitant murmur in healthy persons sufficiently disproved the 
possibility of aoy such regurgitation: his argument was, however, 
valueless, for, as is well known, even morbid regurgitation, highJy- 
marked, may exist without any murmur. Stilt I agree with Dr. 
Hope in his refusal to admit the reality of regurgitation in health: 
my grounds are, that if regurgitation existed, it would visibly affect 
the venous circulatiou in the neck,' and that the experiments oa 
which the doctrine is founded do not represent what common sense 
leads U8 to suppose must be the state of action at the tricuspid ori- 
fice during life. Besides, if, as is the fact, the valve, provided itself 
and the orifice be perfectly natural, will, atWr death, support water 
poured into the ventricle from the apex, bow can we admit that 
during life the mechanical action shall be less complete? Ck>noed- 
ing, however, argumenli graild, that slight and occasional regnrgi- 
tation is a normal fact, it might neverlbeless bo true, as actually is 
the case, that highly marked and permanent regurgitation should 
act as the source of most serious disorder. 



OBBTSDCnOI. 

712. Physical sfgns proper. — Constriction of the tricuspid oriGoo 
would theoretically give a diastolic murmur of maximum force at 
the ensiform cartilage. But thia condition of the ori6ce is exces- 
sively rare, because atheroma and calcification are themselves ex- 
tremely uncommon in this situation ; and an amount of coarctation 
reducing the orifice to the size of the middle finger may not, as a 
case observed by Dr. Hope proves, give rise to murmur — prgbabl; 
on account of the weakness of the current. 

713. The following extract from my case-books seems to furnish 
the characters of tricuspid obstruction and regurgitation with pr^ 
cieeness, but there was no post-mortem examination to settle the point 
decisively : — 

"Wm. lIodBon, Eetat. iS; aauatCA; constant codl^Ii, with ruther proKu* ] 
moco-ponileDt eipoctoratiou ; ao nlbamcn in nrinc. lle&rt'a upcx beats tbeblf I 



I 
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in fiftb space; its deep-seated dulness does not reach more than an inch to the 
right of the stemam. Both external jugulars considerably swollen, the right 
highly pulsatile from below, the left less so, though a small communicating vein, 
crossing the claTicle, pulsates slightly. At mitnu apex, no murmur ; first sound 
feeble, sec(md sound clear, taW and accentuated. At tricuspid apex, that is 
predsely at point of left costal angle [12], there is a soft double murmur, the 
oiaatolic division much better marked about level of the fourth interspace. At 
the mid«temal base, just below the level of the third cartilages, it cannot be 
8aid that there is any murmur. The second sound at the tricuspid apex is fre- 
quently reduplicate, very rarely so at the mid-sternal base : the diastolic-timcd 
mnrmur is louder and more prolonged than the systolic. Pulse visible in pos- 
terior tibials and radials, not in femorals. No cervical hum 

In sitting posture second sound almost constantly reduplicate at tricuspid apex, 
whereas m at least twenty beats only once reduplicate at base, and not once at 
mitral apex." (U. 0. H., Males, vol. ix. pp. 64-67.) 

The heart not having been lowered in position, it would appear 
unjustifiable to refer the diastolic murmur, heard at the left costal 
angle, to aortic regurgitation. 

AOBTIC OBSTBUOnoV. 

714. Physical signs proper. — In well-marked cases, systolic basic 
thrill may DC caught; and the murmur already described [218] ex- 
ists. The naturfd first sound of the heart remains audible at the 
left apex, though more or less covered by the basic murmur: the 
Beoond sound, weak at the apex, at the base, and at the aortic car- 
tilage, may be slightly murmurish ; at the two latter points, in 
oonsequence of some regurgitant tendency. The second sound is 
occasionally reduplicate at the base. The systolic murmur may be 
prolonged enough to cover the second sound more or less com- 
pletely at the base ; the latter may then, as a rule, be caught at the 
apex. 

The murmur of chronic aortic constriction is one of those open 
to the greatest number of imitations. Of acute endocarditis, pressure 
by pericardial fluid or false membrane, as causes of similar murmur, 
I have already spoken ; and, further, the distinction of this murmur 
from that produced by disease of the aorta close to the valves, and 
by abnormal communications within the heart, is far from easy. 
It has already been shown that displacement or twisting of the 
lieart on its axis does not necessarily produce murmur, though this 
sometimes occurs. Of the blood-changes, producing systolic basic 
marmur, spansBmia is the most important ; its distinctive charac- 
ters have already been inquired into. 

Weakness of action of the heart, or extreme smoothness of the 
constricted orifice, may prevent the development of murmur. 

715. Indirect Physical signs. — The impulse and altered percussion- 
sound characteristic of hypertrophy, with or without dilatation of 
the left ventricle, are the commonly coincident signs. A rare in- 
stance every now and then occurs, wherein the murmur of mitral 
insufficiency is generated through dilatation of that orifice following 
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on dilatation of the ventricle, wbich, in tarn, has been entailed hj 
the enduring obetmction at the month of the aorta. 

716. Puhc, — The pulse, in cases of moderate coarctation, is not 
materially affected* If the constriction be great, the palse, thoagh 
regular in force and rhythm, is small, hajnd, rigid, ooncentratra; 
hanlness and force signify hypertrophy behind the narrowed orifioe. 

717. Effects en the Capillary systems. — Aortic consEiiction exer- 
cises no direct effect on the pulmonary capillaries; some indired 
tendency to stagnation arises rrom the difficulty experienced by the 
blood, flowing from the pulmonary veins, in its entrance into a 
ventricle, which, again, has itself great difficulty in discharging its 
contents. 

It is truly remarkable to what an extent this coarctation may be 
carried, without producing systemic stagnation : the opening may 
be no larger than a pea, without leading to the very slightest oedemai 
even of tne ankles. This immunity, however, only nolds as loner 
as the capacity of the ventricles and the width of the tricuspid 
orifice remain unaffected; if the blood becomes spansmic, too, 
anasarca occurs independently of these latter changes. It has been 
conjectured that the peculiarity depends on the slowness of the 
circulation in old people ; but the circulation is not always slow 
in old- people, and young adults, with constriction of the aortic 
orifice, also remain free from systemic dropsy. 

It seems theoretically probable that a constricted aortic orifice 
will weaken the impulsive effect of a hypertrophous left ventricle 
on the brain. 

AORTIC aiGUBOITATIOir, SBFLVZ, OB DH U FFIOE yCT. 

718. Physical signs proper. — Diastolic basic thrill, though it has 
not fallen under my notice, may conceivably be perceptible, espe- 
cially if the blood be at all spansemic. I refer to a previous place 
[217] for the characters of the murmur of aortic insumciencv. The 
state of the heart's sounds is as follows: The first, at the hsm^ 
may be natural or very nearly so, dull, obscured by a soft murmor, 
or masked totally by a harsh one. The second sound, at the left 
apex, mav be null, faint, or distinct and sharp ; in the latter caaOi 
the sound heard is either that of the pulmonary valves transmitt^ 
or possibly that of fall of the aortic blood, during regurgitation! 
into the ventricle below [149^]. At the aortic cartilage the first 
sound is of variable character; the second, a murmur, more or less 
marked. Both sounds may be perfectly natural at the pulmonary 
cartilage, and occasionally the second accentuated, though there 
be no mitral regurgitation : occasionally, however, the basic 



* In a4ldition to what is said, in the place referred to, on the poeeible genermtkn 
of an imitation of nataral second sonnd bj fall of blood firtnn the aorta against 
the inner surface of the apex of the ventricle, it occnrs to me to suggest whether, 
if the phenomenon be ever reallj sonorous, the noise is not more likelj to 
the characters of a murmur than of the diastolic sound of the heart. 
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tolic murmur is very loudly conducted to this cartilage, covers the 
second sound there, aod pro tanto simulates the essential sign of 
insufficiency of the pulmonary valves. 

Aortic regurgitant murmur is, as far as I know, constant, where 
its physical cause exists ; weakness of ventricular action obviously 
cannot have the same effect in rendering a regurgitant, as a direct, 
murmur obscure. If a double aortic murmur exist, the systolic 

Sortion is best transmitted upwards in the course of the vessel, the 
iastolic generally downwards in the line of the sternum — the latter 
peculiarity probably owing to the direction of the current. The 
mfrequency of direct tricuspid murmur and the co-existence of 
other signs of aortic regurgitation, will commonly prevent an^ 
error arising from the loudness of the aortic murmur at the ensi- 
form cartilage [718]. It is conceivable that pressure on the outer 
surface of the aorta just above the valves, might interfere with the 
closure of these, and so produce regurgitant murmur; thus in a 
case of displacement of the heart by pleuritic effusion, diastolic 
murmur existed under circumstances tending very positively to 
connect the murmur with the displacement.^ I have never met 
with a positive example of aortic blood-murmur diastolic in time, 
but sucn a murmur may be simulated in the following way:— ^ 
spansemia exists, with a strong systolic basic murmur ; at the same 
time, deep-seated hum is present in the pulmonary veins ; this hum 
is covered during the systole by thei strong, blowing aortic murmur, 
but becomes audible during the diastole, when there is no aortic 
murmur to interfere with it 

Though murmur be always present in aortic insufficiency, it. may 
certainly be inasked. Thus, in a case of aortic constriction, with 
systolic basic murmur, and with superficial pulses visible in the 
highest degree, the systolic murmur was so prolonged as to cover 
completely any diastolic murmur that may have really existed: 
but the diagnosis of aortic insufficiency, made on the ground of 
the extreme visibleness of the pulses, was proved to be perFectly 
correct at the post-mortem examination. I can, as a bare possibility, 
conceive complete destruction of the aortic valves, with smooth sur- 
ho^r to exist without murmur ; but have never observed the fact. 

719. Indirect Physical signs. — The concomitant signs are those of 
hypertrophy, eccentric or simple, of the left ventricle ; frequently 
of aortic constriction, and occasionally of mitral regurgitation. 

720. Pulse. — The pulse is sudden, abrupt, short, jerking — a dis- 
tinct fall back following instantly the rise of the vessel Commonly 
regular in rhythm, sometimes notably lagging behind the systolic 
sound of the heart [172], occasionally bisferiens, each pulsation is, 
in rare instances, attended with thrill. Thrill may be powerful in 
the subclavian artery, very fi^ble in the radial, indeed only pro- 
ducible by artifice [258]. The amount of significance of visible- 

> H. Morris, U. C. H., Males, voL ri. p. 35. 
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ness and locomotion of the superficial pulses has already been 
discussed [251]. It may be added that aneurismal yarix of the 
aorta and pulmonary artery will likewise produce such Tisibleneas. 

721. Effects on the Capillary systems. — Aortic regurgitation aflects 
the pulmonary circulation, either indirectly through mitral rc^rm- 
tation (of which it is itself the original causeX or more direcUy 
through the embarrassment produced by the coUision of blood, 
falling backward from the aorta, with blood coming forward fW>m 
the auricle. The tendency to sequential hypertrophy of the left 
ventricle, which sometimes arises mainly about the apex in these 
cases, does not, as in aortic constriction, afford any help to the cir- 
culation ; on the contrary by increasing the amount of distension 
of the aorta at each yentricular systole, it intensifies the force of 
the succeeding recoil 

The cerebral capillaries can only be affected secondarily throagh 
the pulmonary class ; and the systemic capillaries are much in the 
same position. Regurgitation may exist to the highest amount 
without oedema of the extremities.' 

PTLXOVABT OBSnUTCnoV. 

722. Physical signs proper. — Constriction of the pulmonary orifice 
exists with some frequency in cases of cyanosis, but coupled with 
such other conditions as render the attempt to fix on it special 
signs and effects difficult almost to impossibility. On the other 
hand, isolated constriction of the pulmonary orifice is necessarily 
rare, in consequence of the rarity of atheromatous and other 
changes in its valves. The characters of the attendant murmur 
will be found elsewhere [21-^1. Dr. Hope teaches that a pulmonary 
constrictive murmur seems closer to the ear than an aortic, and on 
a '* higher key, ranging from the sound of a whispered r towards 
that of an «;" the reason being that the pulmonary artery is nearer 
to the surface of the chest than the aorta. As regards closeness to 
the ear, his statement is, doubtless, correct; as regards higher pitchi 
the reason assigned for this is obviously erroneous ; and, indeed, 
Dr. Hope himself unconsciously admits this, by adding that he 
has known the murmur "fall below r, when the circulation was 
feeble and slow and the obstruction slight."' 

723. Lidirect effects, — It is difficult to conceive that pulmonary 
constriction can exist to any extent without inducing dilatation, 

' E. g,, Barnes, U. C. H., ICales, vol. ▼. p. 216 ; bat the Uici U a oommon one: 
I have known this absence of dropsy, where the signs of regaighatioa had eTJit^d 
for at least three jeara. 

' Of three oases, glTon bj Hope, in iUnstration of the mnrmnrs of polmonaiy 
constriction and regurgitation, one onlj terminated fatallj, and here (Op. oft., p. 
508) the notes onlj state *' there was a mnnnnr over the semilnnar TaWes." Hene* 
his volnme gives no positive information on the subject. That a sjstolio mormwr 
in an anemic woman is loader at the pulmonary than the aortio cartilage, doM 
not hy any means prove, as he appears to think it does, that the orifice of the aorta 
is not the seat of the mormur. 
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with more or less hypertrophy, of the riffht ventricle, and systemic 
Yenous obstruction of a mechanical character. The pulse will 
probably present no uniform attributes. 

PULMOVART BlOUROlTATIOir, BIFLITZ, OB OlSITrFIGIBirCT. 

724 The theoretical characters of the murmur, significant of this 
state, have been already given [218]. No jerking character of the 
pulse, nor visibleness of the superficial pulses of the limbs would 
accompany a basic diastolic murmur of this origin. By a singular 
fiiiality, while a certain number of examples of such destructive 
disease or insufficiency of the valves, as must have led to full re- 
gurgitation, have been observed post mortem in this country, in but 
one, that I know of, have the physical signs been clinicaUy estab- 
lished. Theoretically, the eflTects on the systemic and cerebral 
oapillary circulation must be most serious ; and a sensation of dvs- 
pnoea, arising from the smallness of the quantity of blood actually 
reaching the lungs by each systole, might, unless the force of habit 
would counteract this influence, be expected. 

725. The case referred to, observed by Dr. Gordon, is to be found 
in Dr. Stokes' recent volume. A boy, aged twelve, admitted into 
hospital with cold surface, feeble palpitation, very weak pulse, 
cough, copious expectoration and moist rhonchus, had thrill over 
the entire cardiac region, and a double murmur, loudest at the base, 
and inaudible at the apex, without murmur, fremitus, or visible 
pulsation of the superficial arteries. The thrill and ''anomalous 
drcumstances of the case" led Dr. Gordon to diagnose open foramen 
ovale : he was right — a large opening existed between the auricles. 
But the pulmonary valves, thickened and shortened, allowed a 
column or water to pass through ; the other valves were generally 
healthv. 

Unfortunately the rhythm of the thrill is not mentioned. It 
would be opposed to our experience of the parallel aortic affection, 
to suppose thrill produced by pulmonary regurgitation ; the sign 
probably dependea on the obstructive influence of the diseased pul- 
monary valves, and would have been systolic in time. 

726. A loud musical diastolic murmur (where and in what direc- 
tion most distinctlv audible is not mentioned) was noted by Dr. 
Stokes, in a case of incompetence of the pulmonary valves, caused 
by widening of the orifice, the valves being sound : there was no 
aortic insufficiency. 

727. Physical iHagnosis of Valvular Diseases in general. — In fix- 
ing on the seat of production of any given murmur, the first point 
for the observer to establish is the position of the heart itself: if 
this be abnormal, as it very often is in consequence of changes in 
its substance, preceding, coadvancing with, or sequential to the ex- 
isting valvular disease, allowance must be made for the influence 
of such displacement in altering the maximum position of murmurs. 
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Xov, the geoenJ tendencj u to some fonn of enlargement of the 
organ ; tnd, u enlargemeats lower ic the maxima points of mnr* 
mars are Terj oommoniT sligfatlj lower than the maxima points of 
the corresponding sonn^ in health. Certain conditions of the aorta 
or polmonary artery, ot the langSi pleara, or mediaslinam, also 
throw marmars into nnnataral sites, bj changing the positioa of 
the heart. Pleoral flaid accamnlations hsTe more influence in 
changing the aadible point of apex, than of basiC| murmnrs; be- 
cause, while detruding the heart as a whole sidewardsi these ao- 
cumulations push the apex further awaj than the rdatiTelj fixed 
base. 

728. The state of the heart's substance also may exerciae a direct 
influence on the intensity of murmurs. Thus hypertn^hous tex- 
ture, lying, in the course of the circulation, behina a murmur, will 
intensify this, if it be direct ; exercise little efiect on it| if it be re- 
gurgitant : take the instance of an hypertrophous left Tcntricle with 
scTcrally a constrictive and a regurgitant aortic murmur. Hyper- 
trophous texture, lying in front of a murmur, is without eflbct upon 
this, if it be direct; intensifies it, if it be regurgitant: take the 
instance of an hypertrophous left yentricle with severaUy a con- 
strictive and a regurgitant mitral murmur. Dilatation and enfeeb- 
ling affections of the heart's substance weaken any direct murmurs 
through orifices on which such substance may play. Dilatation 
lessens the force of a r^urgitant murmur, in so &r as power ci 
backward propulsion is concerned ; but as, on the other hand, il 
allows of considerable accumulation of blood for regurgitation, ihe 
weakening influence is somewhat counterbalanced. 

729. The physical conditions of a given murmur positively ex* 
isting at a given orifice, the character of that murmur may be 
seriously affected by the anatomical state of other orifices. Thus, 
aortic constriction may be almost murmurless, if there be any great 
coexistent mitral regurgitation, the aortic current is so materially 
weakened by such regurgitation. 

730. Of two murmurs, produced synchronously at different ori- 
fices, one may mask or cover the other. An aortic constrictive and 
a mitral regurgitant murmur may exercise this reciprocal influence; 
and a mitral regurgitant may completely drown a tricuspid regur- 
gitant murmur. In the interspace between the maxima points of 
two synchronous murmurs, however, a spot may generally be de- 
tected where the intensity of murmur is less than at either, and the 
quality, as well as the pitch, different 

781. An hypertrophous and widened state of the aorta will in- 
tensify its own regurgitant murmur; and if slight pouching exist 
at the sinuses of Valsalva, the rippling direction thereby given 
to the current will intensify both a direct and a regui^tant mur- 
mur. The state of the blood, too, is important: spansemia greatly 
strengthens the force of murmurs of all kinds. The pulmonary 
veins and superior cava may be the seat of spanaamic murmur. 
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simulating cardiac munntire — especially sjstolic at the apex and 
diasiolic at the base. 

732. ^gain, modified conducting power of adjoining texliires may 
lead to error: thus an aortic constrictive murmur may be heard 
better to the left than the right of the sternum, if the lei^ lung be 
solid »nd the right emphysematous. Z-astly, excessive irregularity 
and frequency of the heart's contractions, may make it impossible 
to determine the synchronism of a murmur. 

7S8. The physical conditions of any orifice, or of its valve, giving 
rise to mnrmur, are liable to change — alteration in existing mur- 
mur will or will not occur, according to the nature of that cnange. 
First, the most common occurrence of the kind is aggravation of 
any given anatomical state, constrictive or regurgitant; such aggra- 
vation wilt, as a rule, exercise but little appreciable influence oa 
the murmur, and certainly no influence which can during life be 
assigned with surety to its cause. 

Secondly, cases are pretty frequent in which disease of constrio- 
live effect existing at an orifice, tne valves, becoming more gravely 
diseased by-and-by, permit reflux; or what is more rare, the con- 
ditions of regurgitation having taken the lead, those of obstruction 
follow. In either case a single gives place to a double murmur. 

Thirdly, the conditions of murmur both of direct and of reflux 
Tnechanism, may be present at the same time in the same valve, 
but Bo related that now one, now the other, form of murmur is alone 
audible. Of this peculiar condition I have already spoken [696, a]. 

Fourthly, a yet more rare, and, as far as I know, undescribed, 
condition, is that in which a regurgitant murmur wholly disappears 
at an orifice, giving place to an obstructive one. I believe very 
oonfldently I have observed this at the mitral orifice; but I am 
without the evidence of post-mortem examination. The following 
facts demonstrate the reality of the occurrence at the aortic orifice. 

Docember 7, I860. Mr. ■ - - . tetatis 57 ; in good coaditioQ ; sleeps badlj, 
bat nitb eqaal comfort on both sidea ; no dreams ; can walk Jive tnilea an boar 
' with ease : walked fortj'-tno miles in nine hours and fort; minutes b year ago ; 
can walk up bill ; coroplaiDs spcciallj oF a disagreeable sensation at and below 
tbe left nipple, not amoiiQting to actual pain, dot attended with faint fueling, 
and reUCTed bj nressnre ; once felt a seosalion, after a violent pedestrian effort. 
uLf Bonetbing bad giveo wav within the cbest, and oxchumed, " Uood God, I 
wish I hod not done that." Never had rheumatic fever nor gout ; pulse said to 
have bc^n irrcgnlar from birth ; certain that il was ascertained to be so at solatis 
three : pulse now irregalar. of medium freqttenc;, not visible at radials, at one 
nlnar only, oiher arteries not looked at. 

U«art eiamiucd in standing and sitting postures ; action somewhat too dilFased, 
and impulse too forcible ; deep^cated perenssion-dnlnesi sligbUy in excess ; me- 
dinnt-pitehed, prolonged, blowing, diastolic, basic mnnniir, rather louder at the 
top 01 the sternum than at the precise base ; slightlv less resonant under per- 
cnMimatthc right than the left stemo-clavicalixr angle, also at tbe left Ibnntbe 
right ial£r«capalar region — no pain in either of these situations. From thoio 
ficis the diagnosis followed : moderate dilated hj-pertrophv of the heart ; aortic 
n^rai^nilion -. ealcification of the urcb of tbe aorta (3i4] ; and possib!; soiD« 
■light dtlatatton of the arch. I never saw the case, in life, ogaio. 
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This pfttienldied at the bc^ioningr of April. 1661. I thon IcianHMl that k 
liftd. from time to time, be«D seen ti; Dr. Watson, in whose ootta the rxuU-neC^V 
ordiattolic mnnnDT at the basehiul been recorded aa esrl^ as June. l^CO. I>iuj 
WatsoD saw him Tor the l&st time in Fcbraar;, l«:i61, luid tbco to his Biirpfii%f 
MceriAined that of the di&stolic murmur no trace impre««ed tbe ear. *lu]«^_| 



these yalves had been considerably deairoycd— to such extent ah to admit of fr«* I 
TcflniE. But to the edges of the injured rolves were attached mnEKs of tcaI 
soft fibrin, of such balk as to block np the orifice of the Teasel completely wb<5, P 
looked at from above. Obvionily this fibiinoos plug, of rclatirelj reoent tbrnfr I 
tion, must at oncp have preveDt«d regnrgitalion and opposed a fonnidablo bwritf ' J 
to the direct cnrrent from the vcDtricle. There was besides a recent pa^rfbratidV J 
of the long tongue of the mitral ralre, which tnaj possibly, thoagn bo a eo^T 
tiderabie extent plugged with fibrin, have intensified eysloljc murmar. Ths'J 
arch of the aortu was slightly dilated, alheromatotu bat aol calcified ; the ll 
heart slightly enlarged and hypertrophooe. 

734. It follows from this review that the diagnosis of ralvalsf: 1 
disease, though in the majority of cases sufficiently easy, mast 1 
prove occaaioually beset with various and serious difficulliea— ^ 
difficulties in certain instances so numeroaa and so singularlifi 
combined, that it would savor more of temerity, than of expcn^ 
enced judgment, to venture od a positive opinion. But such c 
aro of rare occurrence. 

786. Symptoms. — The really important symptonis of each forn 
of valvular disease are to be gathered, as matters of necessan 
inference, from the statements already made concerning the inSa-ji_ 
ence of each on the diQ'ereat capillary systems. There are a few 
functional effects which may be considered common, though by do 
means to precisely the same amounts, to all of the class. 

Thus loss of strength and loss of ability for exertion, while. i 
relatively speaking the flesh is well maiutainod, prove very usgal,a 
eBects. Imperfect rest, startings from sleep with affright, ^ndj 
dreams of more or less distressing character, indicate the disturb( 
circulation through the nervous centres, entailed by the mechanici 
difficulties in the heart. As a rule, rarely broken, patients ' 
valvular disease lie with the head high — the position of some In 
bed is rather that of sitting than of lying. But the rule is aom 
times broken: I knew a case of enormous dilated hypertrophj] 
with aortic constriction and regurgitation and mitral regurgitation 
in which night-dyspncea w.i8 greatly easiest when the heftd i 
kept on a slightly lower level than the shoulders. 

Various paritsstheaia^ may be felt in the cardiac region — or aotaalfl 
pain varying in degree between a slight aching seusation and thsif 
intensity of gennine angina. It has oeea plausibly enough say 
gested tnat atheromatous, and more particularly calcified disease d 
the valves and orifices, by interfering with the easy stretching ana 
retraction of those parts, may exptain the different varieties aC 
painful sensation. I have thought, from what has fallen under m£ 
notice, that pain is more commonly connected with disease of t' 
aortic, than of any other valves. 
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Palpitation, a frequent attendant on yalvnlar disease, is in the 
main rather the of&pring of the coexistent states of nutrition, 
capacity, and innervation of the heart, than of the mischief in the 
▼alves per se. At least it is certain any given form of valvular 
disease may reach any given degree of development without habi- 
tual palpitation proving a necessary effect 

Professor Seaton Beid has published a case showing that the 
peculiar form of disturbed respiratory rhythm, with passing apncea, 
which had commonly been held to denote with surety fatty meta- 
morphosis of the heart [663], may occur in connection with aortic 
and mitral regurgitation and dilated hypertrophy, though the 
sarcous structure be perfectly free from fatty change.^ 

736. MortaUiyy Duration^ and Prognosis, — That the mortality due 
to valvular diseases in this country steadily maintains a high rate 
year after year, is as certain, as it is impossible, even approximately, 
to estimate the real amount to which they destroy life. The no- 
menclature adopted by the Register-General woula, in itself, prove 
fatal to any attempt at roughly accumulating evidence concerning 
the mortality from these affections ; but the statistics of the subject 
will, under any circumstances, always remain beset with inherent 
difficulties. 

Nor, viewing all forms of valvular impediment as a single group, 
is it possible to make any statement of the least utility on the ques- 
tion of duration. Nay, even if any individual disease of the whole 
number be selected, the extremes of brief and of protracted course 
are found to lie so widely apart, that it becomes practically useless 
to strike a mean. Thus mitral regurgitation may destroy life— or 
at least act as the chief agent in destroying life — within a year from 
the first appearance of its physical signs; and yet signs as indubi- 
taUe of mitral regurgitation have been known to exist in other 
cases for a lengthened term of years without the smallest subjective 
disturbance occurring. The amount of the valvular impediment, 
the diathetic state of the patient, and the obndition of the heart's 
aabstance, sometimes afford a clue to this difference : but often the 
mystery proves inexplicable. Meanwhile we must be content to 
register tne unexplained truth, that all forms of valvular disease 
may, on the one hand, prove the main instruments in rapidly killing, 
or, on the other, remain for a well-nigh indefinite period subjec- 
tively latent 

As matter of clinical experience, the chief valvular derangements 
may be placed in the following descending series on the basis of 
their relative gravity — that is, estimating tnis gravity not only by 
their nltimate lethal tendency, but by the amount of complicated 
miseries they inflict : — 

Tricuspid regurgitation ; 

Mitral constriction and regurgitation ; 

I DnbUn Hospital Oaseita, 1860. 
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Aortic regnrgitation : 

Palmonanr coostriction ; 

Aortic constriction. 
Of tricaspid constriction and polmonaiy regnrgitation too little is 
practically known to warrant ns in assigning them their poutioQ 
in the series. 

Bnt there is a yerj important aspect in which the relative danger 
of these affections would place them in a widely different order — ^I 
mean that of their relationship to sndden, really sadden or instan- 
taneoQs death. Taken as a gronp, TaWnlar impediments cannot 
fairly be cited as frequent causes of sudden death; but there is one 
among the number of which the tendency to kill instantaneously 
is so strong, that the fact must always be borne in mind in estimat- 
ing its prognosis — and that one is aortic regurgitation. The first 
example of the kind, which drew my attention to the subject^ oc- 
curred in 1852 ;^ since that time I have collected certainly eight, 
and probably eleven, similar cases. The manner of death is cleariy 
syncopal; but the immediate mechanism, whether mechanical or 
dynamic, is difficult enough of comprehension. I have known 
death take place during the act of walking, of eating, of speaking 
— while the patient was emotionally excited, and, per contra^ at a 
moment when he was perfectly calm. And a yery singular propo- 
sition, which flows directly from my cases is, that the more pure 
and uncomplicated the regurgitation, the freer the heart from any 
other form of disease, the more likely is the individual to be^cnt 
off without a moment*s warning. Thus, on the one hand, I have 
watched many a case of aortic regurgitation with mitral disease 
and aortic constriction, dilated hypertrophy of the left heart, and 
eventually tricuspid regurgitation, where death was slowly worked 
out through the sum-total of subjective and objective miseries of 
the latter form of valvular disease ; while, on the other hand, in 
several of my instances of sudden death, not a single symptom 
existed to make the victim believe there was aught amiss within 
the heart Here is a case in point. A man, aged about thirty-five^ 
presented himself for insurance. He was a very picture of robust 
health, and had never had a symptom of disease connected with 
any organ in his body. Almost purely as matter of form I put 
the stethoscope to the chest; my attention was at once arrested by 
a loud murmur, which proved to be basic and diastolic. The arch 
of the aorta was sound ; there was neither hypertrophy nor dilata- 
tion of the ventricle ; the superficial pulses were markedly visiUe. 
To the astonishment of the proposed insurer himself, and to the 

f massing chagrin of the Boaid, tnis, to outward seeming, " modd 
ife" was refused. The man dropped dead in the street within a 
fortnight of the refusal. 

Sudden death may, then, I think, be regarded, if not as an apan* 

' I then iimplj noted the (act, withont at the moment foreseeing iti Importaiio*. 
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t least as a likely enough contingency, of aortic regnrgitation. 
ilDddeo death, it is true, does in very rare inatancea occur in 
F forms of valvular disease, but then it ia purely accidental, and 
S nowise an attribute of the impediment jier te. 

The condition of the heart's substance will help in forming out 
prognosia. Dilatation of the eavitiea always renders any valvular 
condition more dangeroua : and aa a rule, hypertrophy, though to 
a less degree, has the same kind of eCfect. Ilypertrophy of the left 
TentFtcle, however, and directly as its pnrity, may mitigate the 
effects of aortic constriction ; while in the case of regurgitation, its 
influence seema practically contradictory. On the one hand, it cer- 
tainly increases the general and local evils of the refiux; and yet, 
on the other, mysteriously lessens the likelihood of sndden death. 

In estimating the prognosis in any particular case, the amount of 
secondary mischief, pulmonary, systemic, renal or cerebral, aBbrda 
T&luable aid. The "physical signs proper" are always useleas, some- 
times deceptive, as prognostic guides. No greater error can be 
committed than that of supposing the danger of valvular diseases, as 
a class, may be estimated by the amount of murmur they habitnally 
entail; exernpH gralid, tricuspid regurgitation and mitral constric- 
tion, which hold so high places in the scale of fatality, are precisely 
the two with least constant murmur. This ia sufficient proof that 
implicit faith — nay, any faith — in respect of prognosis, must not be 

Eat in the conditions of valvular murmurs; and it may be well 
ere, again, to remind the younger reader of what may be fully 
gathered from the descriptions in the first part of this volume, that 
there is no direct connection between the amount and danger of 
disease at an orifice and the intensity of an existing murmur; the 
»ery weaJmeas of a murmur may, indeed, be a /dial »i<jn. 

"BM the natural history of valvular disease ia probably not one 
of wholly unmixed evil. There is an (J priori probability, at least, 
in the view that, where the minute vessels of the brain are positively 
and gravely diseased — atheromatous, calcified, inelastic, weakened, 
and fragile — life may be prolonged through the interposition of a 
constricted state of the mouth of the aorta. So, too, it is conceiva- 
ble the lungs (where the disposition to congestion and the reality 
of capillary weakness have preexisted) may bo saved from grave 
textural disease through the instrumentality of tricuspid regurgita- 
tion. 

And, again, it ia true, though to all seeming paradoxical, that the 
auffiirer from certain forms of valvular disease, will be placed in a 
better position, especially aa regards probable prolnngntion of life, 
by having one or more other forma of disease of the orifices addetl 
to that by which he is already afflicted, than if he retained bia ori- 
ginal impediment uncomplicated. Take the instance of a suflerer 
from grave mitral obstruction, who, on the eve of pulmonary apo- 
plexy or cedema, becomes the subject of Bequunlial lrica§pid regur- 
gitatioDjWhich, though profoundly mischievous in itseli^ noverthe- 
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!ea«. f -^c tfFr/<r*; warfs off p^Bsing danger bj peSieringencoTgemeiit 
cf tL^; IcL^E asd traLfferrlz^g :i.xjm-TasraI&r atnin firom the pnlmo- 



7)>7- Z'?^:-;^^! — WlsatcTer be tbe mfrbar.ifaJ condition of 
e^ed ralres. &=:d whatever be the ::atare of tbe diseased action — 
:L£i!i:mav>rv. f brin-dep^sitng, fauv, calcifricg — that has impaired 
their £n9&iosi of fuDCtioo, tbev lie 'theasselres vithont the pale of 
cirec; treatrsenL Valvular disease onoe chronically established 
c&siK^t be ccre^: we can neiiher resx>Te deep-aeated 
scatter, atheroma, nor calcareons Fabeiasce, nor fengthen 
cords that hare been shortened bv morbid procesaea. Hence the 
isiportasce of at onoe guarding as much as poanble against one of 
the freqnent causes of acate endocariitis — namdj, rheamauc feveri 
and of preparing for the deci^ve treatment of that inflammation 
tbe moment there is reason to suspect its immediate adTcnt. Of 
tbe prophylaxis of non-inflammatory Talrular changes, nothing can 
fit tbe present day be said. 

73 S. But though these diseases be anatomically incurable, their 
worst functional effects may be long, in some cases indefinitely, 
averted, by measures accordant with a common-sense view of their 
nature and ratified by experience. Whatever be the Talve impli- 
cated, the treatment is directed not towards its own disease, bul 
towards tbe moderation or prevention of hypertrophy of the mus> 
cnlar substance of tbe heart or dilatation of tAe cavides — the control 
of extra strength or the support of undue weakness — and the re- 
moval or relief of any symptoms that may arise. Practically the 
treatment of valvular diseases comes to be that of hypertrophy or 
dilatation, due regard being had to the influence exercised by the 
mechanical obstruction on the character and tendencies of those 
conditions of the heart's substanoa Thus, if with valvular disease 
there coexist dilated hypertrophy, occasional ve^ moderate vene- 
section, or the abstraction of blood by cupping or leeching over the 
prnxxirdial region, will be advisable: more so in cases of superadded 
rnitral regurgitation than of aortic constriction, for reasons easily 
referable from tbe influence of such hypertrophy in these two 
valvular diseases. Profuse bloodletting is, under all circumstanosi^ 
aljsolutely improper: it cannot remove either the disease of the 
valves or of the heart's substance, and may induce anasmia, exoile- 
rnerit of tbe heart, and early dropsy. If dilatation exist, with or 
without attenuation, venesection is decidedly contra-indicated; three 
or four leeches may, however, even under these circumstanoea, be 
applierl to tbe cardiac region for tbe relief of palpitation, anginal 
leelings, or sudden engorgement of tbe right cavities. Dry -cupping 
and iiiustard poultices snould, however, first be tried: they often 
give quite as much relief, and without any concomitant sacrifica 

Of the value of diuretics^ when dropsy has appeared, no doubt 
can be entertained : but long before matters have proceeded to this 
IK>iat, medicines of the class seem useful, by diminishing the quan* 
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tity, without impoverishing the quality, of the circulating fluid, and 
80 lessening the tendency to clogging of the intra-cardiac circulation 
and the proneness to palpitation. The acetate, nitrate, iodide, and 
bitartrate of potass (the latter in two-drachm doses largely diluted), 
nitric ether, compound tincture of iodine, the infusion and spirits 
of juniper, the decoction of chimaphila, and other agents of the 
olass may be variously combined and successively emploved. The 
action of these diuretics is facilitated by occasional small doses, at 
bed-time, of blue pill and squill. When the kidneys are much con- 
gested, removal of that congestion must be effected, wholly or par- 
tially, before the organs will act. Cupping to a small extent or 
dry-cupping in the renal regions sometimes exercises a remarkable 
effect in fiEicilitating the action of diuretics by removing congestion: 
in the same way is to be explained the favourable influence of mus- 
tard poultices and even blisters to the loins. Urine, more or less 
impregnated with albumen, previous to these measures, sometimes 
becomes perfectly free, to ordinary tests, of that principle after their 
employment 

Regularity of alvine discharge, in all diseases important, is par- 
ticularly essential in these cases, to prevent engorgement of the 
liTer, and obviate the necessity for effort in the act of defecation. 
Continued purgation is, however, to be avoided prior to the occur- 
rence of dropsy. 

If at any time the stomach be loaded, and its replete state excite 
palpitation, an emetic seems clearly indicated : the sulphate of zinc 
18 the fittest. But where the circulation is very much embarrassed, 
emetics sometimes increase considerably that embarrassment, and 
unhappily it is far from easy to fix beforehand the probable influ- 
ence of an emetic in any particular case. If there be doubt, it is 
better to refrain, and allow the stomach to free itself gradually in 
the natural manner. Dr. Hope was of opinion, and with much 
d priori reason in his favor, tnat a state of prolonged nausea, by 
causing languor of the circulation, promoted the formation of fibrin- 
ous coagula within the heart 

Where the lungs tend to engorgement, especially in mitral dis- 
ease, expectorants^ either ipecacuanha, lobelia, stramonium, or squill 
and ammoniacum or senega, according to the active or passive 
character of the symptoms, become necessary. Dry cupping of the 
chest, sinapisms, and blisters materially relieve such engorgement 
ArUispasmadicSy chloric ether, ammonia, &C., are necessary in pa- 
roxysms of dyspnoea. Opiates cannot be dispensed with at ni^ht 
in advanced cases ; but where the valvular obstruction is consider- 
able and the heart weak, caution is required in their exhibition. 
Antacids^ carminatives, and light bitters, and other stomachic medi- 
cines, relieve the gastric discomfort so common in the victims of 
valvular disease ; but the latter must not be permitted to an extent 
to stimulate the appetite to any great amount 

The propriety of administering mineral tonics will, in the main, 
20 
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tarn on the condition of the heart s substance — ^whether dilated or 
hypertrophoQs — a subject already consdered. Theoretically, in- 
vigorating tonics are niore advisable in aortic constrictioa than in 
mitral regurgitation. Anemia peremptorily calls For iron. 

Issnes or $etofns to the praecordial region sometimes relieve local 
pain and discomfort; they are otherwise valneless. At the very 
earliest period of chronic inflammatory changes in the valves, it is 
possible that iodaretted frictions may promote absorptive action* 

The treatment of dropsy has already been described [619]. 

In regard of diet, no constantly applicable roles can be laid down 
except that moderation is important both in solids and, especially, 
in fluids. Exercise should never be pushed to fatigue, and labori- 
ous efforts of all kinds systematically avoided. When the dyspnoea 
is of serious character, the toil of mounting a flight or two of stain, 
especially if the patient be obese, is more than he dares encounter: 
his instinct apprises him of the imminent risk of the attempt 
Under these circumstances the common plan is to recommend tne 
patient to occupy the ground floor — a mode of living having its 
own hygienic disadvantages, unless in houses constructed on an 
unusually large and commodious scale. Mr. W. B. Hutchinaon 
has, in a case of this kind, succeeded in enabling the suflbrer to 
use a sleeping-room at the top of the house, much to the improve- 
ment of his general health, by having him raised in a chair 8Ut> 
pended by solid pulleys to the ceiling of the staircase — something 
on the plan of the well-known contrivance at the Coliseum, in the 
Regent's Park. 

The applicability of digitalis in the management of valvular 
diseases is, I think, more limited than is commonly conceived. I 
presume that in regard of motor-sedative influence, its eflBcacy is 
to be measured not by altered force, but by altered frequency, of 
beat. Now, theoretically, if the beat be notably slackened, where 
embarrassment of the intracardiac circulation already exists in 
consequence of valvular difficulty, that embarrassment must bo 
increased. And, as matter of experience, there can, I think, bo 
no doubt that evil of this form is occasionally produced by the 
hap-hazard administration of digitalis — actually eventuating some- 
times in coagulation within the cavities. It is true various cardiao 
panesthesiaa, and even downright pain, are occasionally relieved in 
so remarkable a manner by the drug, as to thus justify its well- 
known epithet — "the opiate of the heart." But it seems a mistake 
to purchase the relief of uneasiness and pain at the risk of short- 
ening existence by yet further increasing the difficulty of circular 
tion through the organ. 

Something will depend on the nature of the existent valvular 
difficulty. Digitalis may be a safe remedy enough, where a not 
over-constricted aortic orifice is acted on by a mark^ly thickened 
lefl ventricle ; of its danger in cases of serious mitral and tricuspid 
difficulty I entertain no doubt; while in aortic regurgitation, with 
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its specific leaning towards sadden death, its influence cannot be 
otherwise than hazardous. 

If it be decided to employ digitalis, the infusion is probably its 
safest form — the diuretic action, commonly induced, contributing 
to ward off ill effects. Of digitaline my experience is limited — the 
chief value of the alkaloid seems to consist in the accuracy with 
which the amount of really effective principle may be dosed. I 
confess I have failed to observe the remarkably beneficial effects 
firom its administration that appear to have impressed some persons 

§ IX.— ANEURISM OF THE HEART AND VALVES. 

I. — Heart. 

789. Aneurism of the heart occurs in two forms, correspondinff 
to the fusiform dilated aneurism, and the lateral simple sacculatea 
aneurism, of arteries {vide Diagram, figs. 1, 8, [824]): that is, a 
general and tolerably equable dilatation of a portion of the wall of 
ft ventricle exists, or a pouched fulness rises abruptly, with or with- 
out constricted orifice, from the ventricle. Of either kind, aneurism 
is almost peculiar to the left ventricle ; of seventy-four cases, col- 
lected by Mr. Thurnam, fifly-eight were examples of the disease in 
the left ventricle — while in no single instance was the right afiBacted. 
The compound sacculated aneurism of arteries, with injury to their 
walls (Diagram, fig. 4, [824]), is also imitated by the heart, when 
destruction of the endocardium and, more or less extensively, of 
the nearest strata of muscular fibres, precedes the pouching process. 

Sacs of recent formation are generally providea with a wide ori- 
fice ; as the sac ages, the opening relatively loses in diameter, while 
its lips grow prominent, well-defined, and fibroid. 

There may be little or no bulging on the pericardial surface of 
the ventricle, indicating the seat of the disease; or an elevated pro- 
minence, varying in sis^ from that of a nut to that of well-nigh the 
heart itself, may exist. And when, as is not very uncommon, the 
septum is the seat of the aneurism, the sac need not in the least 
alter the external form of the heart.^ 

Aneurismal sacs have been found empty, or have contained 
wagola, either laminated or amorphous— all three states with about 
equal firequency. In the vast majority of cases a single sac only 
has existed; but not a few examples of two, and a rare one of three 
or even four coexisting sacs, are to be found recorded in periodical 
works. When numerous, the sacs may coalesce. 

The reality of processes of curative tendency occurring in cardiac 
aneurism has now and then been substantiated; indeed, actual cure 
has occasionally been accomplished by the complete obliteration of 
the sac with fibrin. 

740. In the majority of cases aneurism forms slowly, dependent^ 

' UnlT. CoU. Mosenm, No. 4592 ; sao protnidiog through leptam below aortic 
Talrei, commanicating with the left, bulging into the right, Tentriole. 
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as it is, For existence on cbronio changes ia the substance o 
heart; in some cases, however, its formation is an acute process, J 
induced bj ulceration or rupture of the endocardium and contigu- 
ous fibres. Once produced, the structure forming the wall of tho | 
sac may undergo secondary changes in the shape of cirrhotic, fibroid, 
oartilaginiform, or ossiform infiltration, 

741. Greatly more frequent (as 3 lo 1) in males than females — | 
hitherto most commonly observed between the ages of twenty aad ] 
thirty and in very advanced life, though few ages are actually exempt 1 
from the possibility of its occurrence — having the groundwork laid ' 
for its formation in inflammation, fatty change, simple sof^ning, cir* 
rhotio [6S6], or pseudo-fibrous infiltration of the neart's subsUnce 
— aneurism has been immediately traced, in a certain number of 
instances, to external injury, violent efforts, forced retention of the 
breath, and similar agencies, suddenly throwing an intense strain J 
on the walla of the left ventricle.' In the majority of cases' ita cHni- I 
cal, as well as its anatonaical, origin is slow and insidious — in fact, ' 
latent. 

742, Symptoms. — Under all circumstances, whether the produc- 
tion of the aneurismal pouching be an abrupt and rapid, or a de- 
liberate and slow process, the symptoms are obscure. 

(a.) Where the onset has been presumedly sudden, the heart's 
texture lending itself through local structural weakness to quasi- 
instantaneous bulging, the occurrence has beyond doubt been at- 
tended with a certain number of grave cardiac disturbances — suoh 
as severe praicordial pain, orthopntea, alarm and general agitation, 
dread of dissolution, syncopal tendency and frequent small, irregu- 
lar, languid pulse. But onviously there is nothing distinctive in 
these symptoms : they indicate that the heart has received a doop 
shock of some kind, and nothing more. 

(6.) On the other hand, where the disease is of slow origin and 
course, its symptoms are non-specific, and do not seem to become 
serious, unless itself is carried to a great amount, or dilatation, 
with more or less hypertrophy, is added. The efieota of such dila- 
tation are then developed — systemic stagnation and its attendant 
evils in more or less complete array. At all events, it will be ad- 
mitted that past records do not supply the materials of a cliniesl 
history of aneurism, clearly distinct from that of affections of tho 
ventricles and of the orifices, however complete an anatomical one 
they have been made lo yield by the zeal of Mr. Thurnam. Every 
known symptom of cardiac disease has been present, it is true, in 
these cases; but, as there either were positively, or may possibly 
have been, other morbid states present (I refer to narratives which 
make no aOirmation as to the absence of such states), capable of 

> prolonged stnge'Cffort baa be«<n st-stgneil m Ibo csiife of the caMlKP •ii»nrUa 
of thn gml KivDuh tniReiliaii, Tslma • bat M be had lim^ labored anilvr itrirtai* 
or the tactnm, U appran to ma the perpetual stnln In defeontlon mnsl have pia/ad 
Um put of a nooli mora aotive eauM. 
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causing the symptoms in question, it would be perfectly unjustifia- 
ble to ascribe them to aneurism. 

743. Physical signs, — And there is as fi^reat a dearth of knowledge 
of positive physical signs. The position of the heart's maximum 
impulse may perhaps be transferred from the apex to the base, 
where a sacculated aneurism springs from the neighborhood of the 
base of the ventricle; probably, if the sac were prominent, the 
action of the heart would be attended with pericardial rub, not 
only systolic, but diastolic. Actual tendency to present externally, 
after adhesion of the sac to the chest- wall, has been observed ; the 
peculiarity does not appear to have led to successful diagnosis — 
though it is conceivable the nature of the affection might at least 
be surmised through its existence. Systolic murmur of blowing 
quality, of maximum force at the lefl apex, has been observed, un- 
distinguishable from the murmur of mitral regurgitation. Though 
seemingly probable, i priori^ that a double murmur might be pro- 
duced by tne ingress and egress of blood from the sac, where the 
orifice of this was narrow, experience shows that the diastolic por- 
tion may be completely wanting.* The signs of dilated hyper- 
trophy frequently, of valvular disease sometimes, are coincidently 
met with. 

744. Death may occur suddenly from rupture of the sac into the 
pericardium, or, through an adherent pericardium, into the pleura: 
m the majority of instances the patient is slowly worn out with the 
symptoms of dilatation. 

746. There is no special treatment for this affection : the symp- 
toms and signs guide the physician to the adoption of the measures 
best adapted for hypertrophy or dilatation : the effects of systemic 
stagnation are to be averted or removed by the plans already de- 
scnbed. 

II. — ^Valves. 

746. Aneurism, pouching, or sacculation has been observed in 
the mitral, tricuspid and aortic valves — habitually, as might be ex- 
pected, with the concavity of the sac bearing in the direction of 
regurgitation. Doubtless the local distension is produced by the 
force of the falling column of blood acting on textures weakened 
in resistant power by chronic impairment of nutrition. Generally 
very small, the sac may equal a hazel-nut in size; it may undergo 
perforation. 

In a specimen of sacculation of the long tongue of the mitral 
valve now before me,' the sac bulges, contrary to the rule, in the 
direction of the ventricle. It might lodge a small pea in its interior ; 
and is much thinned, well nigh perforated, at its apex. It is diffi- 
cult enough to understand how undue strain could be exercised on 

■ J?. ^. In Case V. of Dr. H. Douglases CoUeotion of Cases of Heart-disease, Edin. 
Jfonthlj Jonraal, 1850. 

* UniT. CoU. Mcueam, No. 4166. 
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tLe mitral valve in tliis (direction; and the mechanism ot aneurisn^l 

thus occurring, as it were, with the blood-stream, is obscure enoaglM V 

The clinical history of valvular aueurism is as jet a blank. 

5 X.— EDPTtmB AND PERFORATION OP THE HEART. 



747. Rapture of the heart's substance into the pericardium, froRL 
all causes, spontaneous and other, indiscrimioately, takes place with' 
much greater frequency in the left ventricle than any other part of' 
the organ :' but, if cases originating in external violence alone bo~ 
considered, the right ventricle has, according to existing records, 
Buffered more frequently than the left, in the proportion, according 
to OUivier, of eight to three, 

743. Variable ia size and form, sometimes smooth, aometiinefl 
ragged at the edges, the inner and outer openings — that is, the 
pericardial and the endocardial — may correspond or not; in the 
latter case, a sort of sinus exists ia the wall of the ventricle, con- 
necting the two. There is usually a single rupture only, but so 
many as five have been seen; sometimes a single opening on tho 
inner surface of the ventricle communicates with two or more oa 
its pericardial aspect. The strata of muscular tissue next the endo- 
cardium, again, may be pretty extensively destroyed, while a liny 
perforation only in the pericardium can be discovered. Although 
there ia every reason to believe that, in the great majority of caseo, 
rupture of the heart is perfectly sudden in its occurrence, it is clearly 
a gradual process in some rare cases; for instance, where hemorrhagia 
softening of tissue has led to its occurrence: under all circumstancea^ 
the final breakage of the last few muscular fibres and outer serous 
membrane, that separate the pericardial and endocardial cavities, i^j 
instantaneous. The fissure runs very nearly three times as ofleft! 
parallel to, as at right angles with, the main fasciculi of the heart's 
fibres. 

749. Considerably more frequent in males than females, in tha 
ratio of Sti to 16, rupture of the heart is favored by advanced age: 
itbecoroescomparatively frequent after the fiftieth, still more so after 
the sixtieth year. Immediately induced by effort of some kind, by 
fits of passion, by great and abrupt thoracic congestion, as thoogli 
sudden immersion in the cold bath, by blows and other injuries to 
the precordial region, the way is paved for its occurrence by vari- 
ous textural changes of the heart's substance or aorta: as fatty ac* 
cumulation under the pericardium, combined with muscular softness; 
intra-sarcoleramous fatly change; softening of undetermined kinds; 
dilatation with attenuation; local suppuration, ulceration, possibly 
gaugrene; hypertrophy, with, probably, fatty change superadded; 

■ In S3 UiaUnces ot rapture colIeot«d by (Ilnge (Po'li- Aiut.) ttia left T«iitH«la 

wu the sent of the ruptars in 37 oaae* ; tbe right Teulnola ia 8; 1 

In 2 ; liie right iturioU iu 2 ; tbo left ftiiilcle in 3. 
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hydatids; calcification of the ruptured tissue; aneurism of the left 
ventricle ; local destruction of the endocardium ; apoplexy of the 
heart (the question has, however, been raised, whether in cases 
where blood-infiltration and rupture have been found together, the 
former may not have dependea on gradual advance of the latter); 
coarctation of the arch of the aorta; and, as in the case of George I., 
aneurism of that vessel. In all probability, though old narratives 
sav the contrary, the heart's texture is never perfectly sound; even 
woere the cause of the rupture has been external violence, some 
alteration of tissue has been generally found by recent observers. 

760. Symptoms. — In the majority of cases, rupture of the heart, 
if actually complete, at all extensive, and instantaneous, kills in- 
stantaneously. The hand is suddenly carried to the front of the 
chest; a piercing shriek uttered ; some convulsive twitches occur, 
and the patient expires: or sudden loss of consciousness, from 
which recovery never takes place, marks the event. 

751. There is a second class of cases, in which, from the plug- 

fing of the fissure by coagula, the amount of extravasation of 
lood into the pericardium is insufficient to stop the hearths action 
at once. Under these circumstances, a patient has beeen known to 
survive fourteen hours, with pallor, cardiac anguish, clammy 
sweats, coldness of the surface, feeble fluttering pulse, and sighing 
respiration ; eventually going off quietly in a state of coma. The 
&ct of death occurring so slowly suggests the question whether 
the permanent closure of a fissured opening does not fall within the 
range of the possible ; and certainly one case of sudden death from 
rupture has been recorded, in which a former rupture was discovered, 
firmly filled by a fibrinous coagulum adherent to the wall of the 
heart. I have before me a preparation, in which an attempt at 

{)lastic closure is shown. Towards the apex of the right ventricle 
ies a fissure about five-eighths of an inch long; at the upper angle 
appears a minute aperture leading into the ventricle; while the re- 
mainder is filled with lymph, adventitious (?) muscular fibre, and 
wavy fibres with round particles and granules in their interstices 
(Univ. Coll. Mus., No. -4077). The clinical conditions observed at 
the close of life in this case may advantageously be placed side by 
side with this brief notice of the state of the heart. 

William Hutchinson, letat 48, presenting all the signs and s^ptoms of gene- 
ral dilatation, with hypertrophy, of the heart (the organ weighed twenty-two 
ounces), mitral and tricuspid regurgitation, enlarged liver, pulmonar}* apoplexy 
and anasarca, had slightlpr improved in the majority of bis symptoms during 
three weeks' stay in hospital, when a change for the worse, attracting the im- 
mediate attention of the nurses, occurred on the morning of the 25th August : 
ihe countenance had become of pale yellowish earthy aspect ; the conjunctiva) 
bloodless ; the face and thorax covered with cold sweat; tne respiration labored 
and frequent ; the pulse, weaker and smaller than previously, uncountable from 
frequency; feet considerably ocdematous and cold ; no pain complained of; rest- 
leesness intenso— change of posture almost every minute ; tongue particularly 
clean ; bowels naturally open. During the night of the 25th, insomnia, constant 
restlessness; dressed mmself and sat on side of bed greater part of the night 
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irisliing to go bcime. Angost 26ih, Id the morning; does not know h 

reo; bodj exhales uq earthy, aud aomerbat potreBcenl odor: oxtremitica coUj 
pnlse almost imperceptible, ODCouDtable from frcqnFDcf: respintion mnrc JiJ^ < 
ealt BDd frei)UcQt than yegterda;; cold Gweals: eo late as 3.30 P. M. Iliia iW J 
he got out or bed ta sit up; parsed urine noder him ; at 5.0 P.M. bucking coagB J 
svt in; shortly after, the respiration become infreqneat, occarring at snch ran I 
intervals, that CBch breath eeemed to be his laf t. . . . Sank at 5.59 P. .M., with- ] 
out anj chtuigc of symptom. On examination (made, in my absence, bj Dr. 
Hare) nbont twn onnces of dark blood, partly coagulated, partly fiiiid, «en 
fouud on tho surface of the heart and root of the aorta ; after car^l search, t 
iniDotQ aperture, barely admittm^ an ordinary siicd pin, was detected clOM 14 
the apex of the right ventricle, and traced to coininunicBte with tbc iDlcrior of 
that cavity ID an oblique direction downwards, and toUieleft. (U. C. U.,1Um, 
Tol. viii. pp. 334—354.) 

The two conditions of the blood in the pericardium (coagaUled 
and fluid) point to two distinct acta of hemorrhage ; the one ooin- 
cident with the first and nearlj closed rupture, the other with the 
final perforation. The probability is, the first rupture waa ellected 
during the nigbt of the 24lb, or morning of the 26th; and tbtt 
consequently the patient survived the occurrence thirty hours od 
the lowest compulation. 

752, A third class uf cases exists, in which sudden cardiac an- 
guish, attended with a sense of constriction, extreme dyspncea, 
pain extending from the priecordial region to tho left suoulden J 
ccldness of the surface, giddiness and faiutness, cmmps, and smalll 
irregular pulse, are observed — the whole series undergoing reiQt9-l 
sion, may, actually, it is said, totally disappearing temporarttyj.f 
again to return with greater intensity than before, and cloM in I 
death. Id instances of this kind, in all probability, the heart's J 
fibres have given way in successive layers, 

753. IVeatvietil. — The greater number of cases of at all extenaro 1 
rupture have terminated fatally, before medical attendance has been I 
procured. Should the patient be still living, when first seen, aoclt I 
treatment should be employed as a common-aeuse view of the | 
symptoms would suggest; for it is more than probable that the J 
precise nature of what baa occurred will rarely be diagnosticataj J 
with surety. Theoretically, the clear indication is to maintain th» I 
circulation in movement, with as little work on the part of the baart 1 
as possible; the head should be placed low, sedatives and slight 1 
stimulants administered, the surface kept artificially warm, and tha ] 
very slightest movement of the body, as far as possible, preveuled. 
If reaction occurred, blood should be cautiously taken from the arm. 

lu instances of slow perforation, of which an illustration has 
been given, the nature of the occurrence is, in the first placo, be- 
yond the reach of sure diagnosis. In an individual, dying mora 
or less rapidly of profound organic disease of the heart, the in- 
creased uneasiness and increased disturbance of the pulse, depend- 
ing on perforation, might be taken for indications of polypoid 
formation within the cavities, or rupture of a portion of vnlre < 



MALPOSITIONS OF THE HEART. 81S 

chorda tendinea. Fortunately, however, the treatment will not err 
in consequence: in any one of these cases the immediate manage- 
ment is that fitted for nervous shock and cardiac obstruction. 

n. — PABTIAL BUPTURB. 

754. Partial ruptures of the heart, or of its valvular apparatuses, 
are not extremely unfrequent. Bupture of the papillary muscles, 
permitting the ruptured ends to float, as it were, free in the cavity 
of the ventricle; rupture of the substance of the mitral or tricuspid 
valves, or of their tendinous cords; and of the pulmonary and 
aortic valves, have all been observed post mortem^ and their symp- 
toms occasionally noted with more or less precision during life. 

755. The immediate symptoms of the rupture of a chorda ten- 
dinea, especially if endocarditis have caused the accident, are not 
very distinctive. The diflBculty of the circulation through the 
heart, however, is increased ; the pulse becomes very irregular, and 
symptoms, precisely like those of the sudden formation of blood- 
ooncretions in the ventricles, make their appearance. The mur- 
murs, obstructive and regurgitant, of the implicated valve ensue; 
but they may have pre-existed, as consequences of the endocarditis 
itself, and in that case positive diagnosis is an impossibility. 

Sudden rupture of any number of chordre tendineae, or of a 

Sapillary muscle, when, per contra, occurring independently of acute 
isease of the heart, produces very definite symptoms. Cardiac 
pain and anguish ; palpitation irregular in force and rhythm ; small, 
irregular, frequent pulse; syncopal tendency, overwhelming 
dyspnoea, dread of dissolution, pallor, coldness of surface, jactita- 
tion of the limbs, all this suddenly occurring in connection with a 
regurgitant systolic apex-murmur, which had been known not to 
have existed previously, might guide to the diagnosis, but not jus- 
tify a positive assertion on the subject. 

In a case of rupture of one of the aortic valves, observed by 
myself, symptoms such as those just Hescribed were attended with 
r^urgitant, without obstructive, basic murmur. 

756. The character of the symptoms points to the propriety of 
administering stimulants and sedatives; sinapisms or turpentine 
fomentations to the cardiac region relieve the anguish and con- 
striction felt in that situation. 

§ XL— MALPOSITIONS OF THE HEART. 

757. Malpositions of the heart are congenital or acquired. 

758. (a.) Of the congenital class the extra-thoracic, cephalic, and 
abdominal ectopiaa are totally without clinical interest. Not so, 
congenital malposition of the heart in the right half of the thorax ; 
for this being a kind of displacement producible at all periods of 
extra-uterine life by a variety of diseases, it becomes of importance 
to have a means of positively distinguishing the malposition of 
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congenital origin. Now tbis means is furnisbed by tbe position of 
the liver and spleen ; for, except in very rare instances, wlten iha 
heart bas formed and grown on tho wrong side of the spiuo, tii« 
abdominal viscera, also, have been transposed. Where this guide 
is wanting, the distinction may be very difficult; and tho observer 
is only justified in pronouncing the malposition of the heart to ba 
congenital after he has succeeded in excluding every possible mor- 
bid source of acquired displacement. 

759. (b.) The diagnosb of oc^wjm/ displacements of the heart is 
to be made by the position of the apex-beat, and of the impulse of 
the organ generally, by the altered locality of cardiac percussion- 
dulness, and by the comparative intensity of the heart's sounds 
more especially of the first, at diSerent parts of the chest. 

760. The varieties of acquired displacement, which possess prac- 
tical importance, are three — namely, sideward detrusion and trac- 
tion, elevation and procidentia. To very alight amounts all lhr<M 
are of very frequent occurrence, a necessary result of the looseness 
of the anatomical connections of the organ [1]. But, even when 
carried to extremes, these dis^plaeementa produce little or no sub- 
jective disturbance; their clinical interest really depends upon tho 
light thrown by their discovery on the diagnosis of various intrap 
thoracic diseases. 

761. Detmswn may occur towards either side, but is more alrit 
ing, and hence more readily discovered, in its minor degrcea, whca 
occurring towards the right than the left. In the former position 
the main impulse may be carried nearly as far outwards as th«i 
right nipple, oetween the fiflh and seventh ribs. In the latter, tbtt' 
axillary region may pulsate markedly, while movement is scarcely' 
perceptible, or actually null, at the true cardiac region; the apeX, 
IS commonly raised by the width of an intercostal spaco above tha- 
normal level. 

In both cases the base is less displaced tiian the apex ; the 
organ not only changing its place as a single moss, but ander- 
going a rotatory movement, of which the base-region is thfl 
centre. Hence it is that the maximum point of the first sound 
suffers very much greater change of place than that of the soxjond. 
It is noteworthy enough that the amount of displacement actually 
found after death is habitually less than the state of the physical 
signs during life bas led the observer to anticipate. I nave re- 
peatedly noticed tbis where all necessary precautions (ligature of 
the trachea, fixing the heart in eilu by long needles, kc.) bad been 
taken to prevent the positions of the viscera from being notably 
altered by opening the thoracic and abdominal cavities. 

By far the most frequent cause of lateral displacement of the 
heart is pleuritic effusion : above all, this is the affection which, in 
actual practice, most commonly carries the organ seriously out of 
its place. Perforative pneumothorax, with inflammatory liquid 
elTusion, will puah the displacement to its extreme possible limit. 
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Simple pneumothorax is so rare sd affeolion in the idiopathic form, 
and, where perforative, is so rapidly followed by otner morbid 
conditions of the parts concerned, that its detruding influence on 
the heart is rather matter of theory than of actual observation. 
Haemothorax is rarely copious enough for the purpose ; but in a 
case of aneurism of the arch, terminating by sudden death from 
extravasation of about two quarts of blood into the left pleural sac, 
the heart was found, past mortem^ lying to the right of the middle 
line.^ True hydrothorax being generally double, and consequently 
exercising about equal pressure on both lateral aspects of the heart, 
does not displace the organ sidewards. Intrathoracic tumors and 
aneurisms,* variously placed, occasionally push the heart to the 
right or to the left. Hypertrophy and emphysema, if limited to, 
or in ^reat excess, in one lung, drive the organ proportionally to 
the other side. Pneumonic consolidation, especially on the right 
side, displaces the heart slightly in the opposite direction, provided 
the hepatization be on a massive scale, and especially if it be rapidly 
effected ; but if the lateral displacement be at all considerable — if 
it equal an inch and a half — the presence of fluid in the pleural sac 
may, according to my experience, be looked upon as certain. 
Finally, hernia of the intestines through the diapnragm may be 
quoted as an infinitely rare cause of this variety of malposition. 

The heart may be pushed forwards by emphysema; the dis- 
placement is with difficulty ascertained, on account of the presence 
of the thick stratum of distended lung in front Intrathoracic 
tumors and aneurisms lying behind the heart push it forwards, the 
aigns in the latter case especially are very peculiar; the simulation 
01 cardiac hypertrophy may be very perfect. 

762. Traction. — The heart may be drawn, as well as pushed, 
sidewards from its normal site. In cases of rapid absorption of 
right pleuritic effusion, the heart is occasionally dragged into the 
right thorax at the period of absorption, especially if that absorp- 
tion be very rapidly effected. So, too, it may be displaced by an 
analogous mechanism in cases of unusually marked diminution of 
the bulk of the lung, induced by interstitial contraction of pneu- 
monic exudation-matter. This is much better seen, however, in 
genuine pulmonary cirrhosis. Slight displacement of the sort 
occurs in simple (but not in emphysematous) atrophy, limited to 
one lung. I have seen the heart beating in the right thorax, where 
the sole explanation was to be found in great reduction of bulk of 
the right lung, through the contraction attendant on tuberculous 
infiltration, and on lessening area of large excavations. 

763. Ehvation of the heart above its natural level may occur in 
all varieties of enlargement of the abdominal viscera, and in cases 
of liquid and gaseous accumulation within the abdomen. The 

< BeU, U. C. H., Hales, toI. vii. p. 169. 

' To a Terj remarkable amount in Moriarty, U. C. HI, Males, toI. xii. p. 5. 
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splenio enlargement of leacocythemia may permanently raifw; tha 
organ an entire inlerapace and upwards;' enlargement of the Iiv« 
from abscesa will also raise the organ somewhat — a fact which, as I 
have elsewhere shown, may become very valuable in a case whers 
the diagnosis between hepatic abscess and absceaa in the abdootiDol 
wall over the liver cbanoes to present unusual difBcuUies.* The 
heart may be very notably raised above the normal level by the 
contraction of a tuberculous cavity in the upper part of tba left 
lung; or, to a less degree, through the diminished bulk of the apex 
which attends the earlier consolidating and atrophoua stages of th«' 
disease. 

As far as 1 have seen, ovarian dropsy is the aETection in whicli. 
elevation of the heart reaches its maximum. I have known it im- 
possible to feel distinct impulse lower than the second interapaoe, 
though slight fluttering movement might be seen in the third. 

The heart's apex may be carried upwards and outwards, whils 
the base remains, practically speaking, fixed, in pericarditic effu- 
sion. Of this condition enough haa already been said [64]. 

764. In pTocidenlia the heart lies lower than natural, at the same 
time it generally sways a little to the right. Id cases of prolonged 
debility, especially of adynamic pyrexia, there seems reason lo 
believe that elongation of the great vessels occurs to a slight extent, 
and entails a proportional fall of the heart. In hypertrophy and 
dilatation, though the extension of the heart's outline downwards 
mainly depends on the increased bulk of the organ, it seeraa, espe- 
cially in the former affection, in some measure traceable to lower- 
ing of level dependent on increase of weighL Mediastinal tumora 
and aneurisms occasionally push the organ more or leas notably 
downwards. But it is as an attendant on emphysema of both Jungs 
that this form of displacement is most frequent, and of most pnto- 
ticat significance; in point of fact, such change of position of the 
heart is one of the most valuable signs of that pulmonary affection. 
Similar displacement may be caused by double bronchitis, but 
acute inRammation rarely suffices to disturb the position of 
organ, unless old-standing emphysema have pre-existed. Doubla 
hydrothorax does not push the heart downwards as invariably 
tts might be theoretically expected. 

765. There is no direct treatment of displacement of the heart. 
The organ is only to be restored to its place by the cure of the 
diseased states that have removed it therefrom. 

i XIL— INTRACARDIAC BLO0D-C0NCEBTION3. 

766. Coagulation of blood within the heart may occur jeither 
after death, or in actu. monia, or during life, and at various periods 

' th^ardln, D. C. H.. Uilea. rot. r. p. 192, Jnite, ISSO ; C. Hb^m, D. C. F., UalM, 

rol. I. p. 313 : >Uo Mr. , teea wilh Mr. EUyoer, of KlngiUad. 

' Cata of pAirliiuikj, CUu. Lm., Lkuost, toe cii., 1848. 
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more or less distant from its actual close. The characters of the 
resulting coagula are for the most part well-defined, and clearly 
significant of the date of their formation, whether post mortem^ 
intra mortem^ or ante mortem. But it must be confessed that in- 
stances, on the whole exceptional, every now and then occur, 
wherein it appears impossible to fix with certainty the period at 
which the coagulation-process really set in. 

767. (a.) Post-mortem variety,— 'lo this variety belong masses of 
variable size, consisting commonly of a stratum of loose, gelatinous 
and watery-looking, pale straw-colored, semi-transparent fibrin, 
coating, or not, grumous currant jelly-like coagulum of variable 
consistence. Structureless, non -laminated, interlaced or not among 
the musculi pectinati and columnsB carneae, but firmly adherent to 
the endocaraial surface^ free from even the earliest indications of 
an attempt at vascularization, these concretions, more common on 
the right than the left side of the heart, may be grasped by and 
moulded to the surface of the infundibulum of the right ventricle, 
the pulmonary artery, and both its main divisions, and bear upon 
its surface a perfect mould of the pulmonary valves.' 

Or, if at the period of death the olood have been notably deficient 
in fibrin, or if its fibrin have been of non-plastic qualitv, or if the 
manner of death have been calculated to obstruct coagulation, dark 
£^mous currant jelly-looking masses may alone be found — distinct 
separation of the fibrin failing to occur. 

768. (b.) Variety formed shortly before and in the ad of death.^- 
Fibrinous coagula formed shortly before death are non- watery, firm, 
opaque, laminated, and fibrillatea, or even granular or lumpy, non- 
uniform in tint, being in some parts pale fleshy-looking; in others 
yellowish, or slightly greenish, marked on the surface with blood 
fsgots or even quasi- vascular looking streaks, adherent to the endo- 
(^urdium, and becoming rough and shreddy in the process of sepa- 
ration therefrom. They may be of uniform consistence throughout 
their mass; or if the diathetic conditions of the individual, the 
manner of death, or the atmospheric state be favorable to rapid 
physical and chemical change, the fibrin may soften, even become 
fluid, centrally ; and under the latter circumstances bear the most 
deceptive naked-eye resemblance to pus.' 

Now, precisely in proportion to the degree of perfection of these 
characters will the certainty arise, that the coagula presenting them 
were really found before death ; and the conviction will be strength- 
ened, if they are found on both sides of the heart. But on the other 
hand, I am persuaded coagula having all the characters of the first 

■ U. C. H. Museum, Ko. 3^36. 

' Vide art. AdTontitious Products, Cyc. of Auat. aud Phjsiologj, p. 114, 184S ; 
here will be found the distinctive marks between genuine pus aud 8oftene<l fibrin. 
U teems of late years to be forgotten that the distinction in question is as old as 
the day of Dupuytren. 
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variety (a), are sometimes produced immediately prior to and dor- 
iDg the final Rtruggle. 

769. (c.) Variety formed at a more or less distant period before death. 
— The appearances of this variety vary considerably. Sometimes 
the concretion consists of very firm stratified fibrin, more or less 
markedly vascularized, and so firmly adherent that it can only be 
removed by the scalpel — the endocardium invariably undergoing 
injury in the process. 

Or, again, the concretion occurs in the form of masses of various 
shapes, globular, elongated, ovoid, sessile, or pedunculated ; rang- 
ing in size from a pin^ head to a walnut ana upwards; in color 
whitish, pale dirty straw, greenish yellow red, or reddish yellow; 
in structure obscurely fibrous, laminated, granular, and lumpy or 
amorphous; invested with a membranous coating identical in phy* 
sical attributes and continuous with the adjacent endocardium. 
This variety of concretion is not vascularized; it has been sup- 
posed to undergo nutrition-changes through imbibition from the 
surrounding blood. Saline precipitation, and even a rude imita* 
tion of bone formation, may occur interstitially within its substance. 

The variety just described is solid, and of more or less closely 
uniform consistence throughout But there is another form in 
which, while the globular outline and mode of endocardial at- 
tachment are identical, the concretion is hollow and sac-like. The 
contents of the sac are fluid, like water and blood mixed, or less of 
wine, or of yellowish-green hue and puriform look. Sometimes 
the interior cavity is subdivided, giving a multilocular aspect The 
cause of the sacculated appearance is simply the softening of the 
central portion of the original solid fibrinous mass — the coloring 
matter of the blood, associated in difierent amounts, giving the 
various tints to the fluid. The wall is often very thin, and its 
actual rupture, with effusion of the contained fluid, has in rare in- 
stances been observed. These saccular concretions may occur in 
any of the heart's cavities; they are said to form most firequendy 
in the left ventricle — it has occurred to me to observe them oft^nest 
in the auricles, attached to the appendices. They are, absolutely 
speaking, rare in all situations. They may be attached to the gene- 
ral tract of the endocardium or to its valvular portions. In the 
latter case, frequently pedunculated, their varying relationship to 
the connected orifice may give rise to very peculiar physical signs 
[696, o]. 

770. (D.) Lastly, fibrin may also be deposited from the blood at 
various, more or less lengthened, periods before death, in the form 
of small wart-like masses, or so-called vegetations. The ^lost fre* 
quent seat of these bodies is on the surface and at the edges of the 
aortic and mitral valves; but, though exceedingly rare at the right 
side of the heart, there is no part of the endocardial surface ^on 
which they are not occasionally seen. Smooth or jagged, rounded 
or amorphous, they adhere either to an apparently unbroken endo- 
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cardial surface, or to fissures in the membrane, or amid the columnae 
came89 and the cordse tendine». 

Oncb deposited from the blood, the fibrin undergoes inspissation 
and hardening in the majority of instances — though the clinical 
history of cases sometimes seems to prove, they may maintain an 
unchanged condition of softness for years. It does so in this way: 
a giyen murmur has existed for years — the patient dies of fin inde- 
pendent afiection, and to explain the murmur a soft fibrinous yege- 
tation is found on the surface of a valve. In some cases they, on 
the contrary, become firmly fibroid or pseudo-cartilaginous in 
aspect, or undergo calcification or pseudo-ossification. 

771. Concretions of all the varieties, producible before death, 
once fixed to the endocardial surface, generally remain permanently 
attached; but separation is possible either m mass, in moderate- 
uzed fragments, or in minute particles. The consequences of such 
separation may prove, to the last degree, grave. 

772. Causes. — Whatever be the ultimate form assumed by a car- 
diac concretion, it originates simply in coagulation of the blood. 
In some cases the process is sudden and effected on a large scale — 
in others slow and of very limited extent. 

The conditions promoting the necessary coagulation are referable 
to: (a) obstructed movement of the blood through the heart; (6) 
anomalous composition of the blood ; (c) endocarditis. 

(a.) Obstruction of the intracardiac current may result from all 
varieties of valvular impediment ; from general ailatation or local 

Eouching and aneurism ; from mere roughness of surface, caused 
y fissuring or otherwise; and from pressure, especially on the 
right side of the heart, by mediastinal tumors or sacculations of the 
aorta. Although from the feebleness of contractile power of a 
fattily metamorphosed heart, stagnation, with sequential clotting of 
the blood, might be expected to be of frequent occurrence, it actu- 
ally proves, so far as 1 have seen, to be rare. In exhausting dis- 
eases of various kinds, provided the fibrin be not seriously reduced 
in plastic quality, coagulation may take place towards the close of 
life. 

{b.) Among the anomalous conditions of t^e blood favoring the 
olotting-process, foremost stands the hyperinosis of sthenic infiam- 
tnations and certain sp)ecific affections. In rheumatic fever, croup, 
and especially in pneumonia (ns originally insisted on by M. Bouil- 
laud) the chances of serious obstruction in the right heart through 
the formation of non-soluble coagula add materially to the other 
sources of danger in those affections. Separation of the fibrin is 
also favored within the heart in certain forms of poisoning of the 
blood, as in common pyohsemia, or that sequential to glanders. In 
anaemia, just as spontaneous coagulation occurs in the veins of the 
lower extremities and in the sinuses of the dura mater, so is it 
occasionally, though rarely, effected within the heart. 

(c.) However observers may vary in their estimates of the fre- 
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quency with which noteworthy clotting occurs in acute endocarditifly 
the mechanism of its occurrence is plain enough. Boughneas of 
surface, produced by deposition of lymph, and occasionally by 
minute Assuring ; the hyperinotic crasis of the blood ; the poisoned 
condition of that fluid arising firom the inflammation -productai 
which are thrown into the general current firom the endocardial 
surface; and the obstruction of circulation from valvular difficulty 
all contribute their share in efiecting the result. 

773. Coagula produce certain effects when fixed to the surface; 
they produce others through their separation in totality or in frag- 
ments therefrom. 

1. Their effects, essentially obstructive when fixed, vary with 
their size, their precise situation, especially in respect of the orifices, 
and their rapidity or slowness of formation. Nothing can be more 
singular than the degree to which large masses may be tolerated 
within the heart, provided their growth has been a work of time. 
The case of huge encephaloid tumor of the right auricle, referred 
to in a former place [684], where no single cardiac symptom had 
ever occurred, until, from altered relationship of the mass to the 
orifices of the auricle, fatal- obstruction was instantaneously pro- 
duced, sufficiently illustrates the statement 

The singular manner in which a state of orifice, permitting refluZ| 
may be converted by coagulum deposit into one of pure obstruction, 
is elsewhere proved [733]. 

If a coagulum be, as it were, semi-fixed in situ by a long pedicle^ 
it may float in and out of an orifice, in such manner as now to 
obstruct the onward current, now to cause reflux [696, a]. 

2. If a coagulum of some size be separated from its attachmentSi 
constant risk of its becoming impacted in an orifice, so as to cause 
sudden and fatal obstruction, ensues. The fact has been observed 
at the mitral orifice.^ Such detachment may take place while the 
coagulum is yet moderately soft, or after it has undergone more or 
less complete calcification. 

More frequent is the detachment of minute fragments of soft clot 
or firm vegetation, which, borne into the blood-current, either pul- 
monary or aortic, eventually reach a spot, beyond which, from the 
narrowness of the vessel, their further progress becomes an impos- 
sibility. Under these circumstances one of two things happens; 
either, after having impeded the local circulation for a tJQM^ the 
minute coagulum breaks up, dissolves, passes on and leavw the 
interior of the vessel free ; or the little fragment remains fixed as a 
permanent plug, exciting inflammation, coagulation, or hemorrhage, 
according to the special textural conditions of the spot 

77-1. Physical signs, — The physical signs of abrupt and extensive 
coagulation within the heart are on the whole sufficiently obarao- 
teristic Sudden irregularity in the impulse, affecting both force- 

* Van der Bjl, Lancet, Jauaaiy, 1837. 
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and rhythm; extension of percusaion-dulness, mainly to the right 
of the sternum; obscurity of the normal sounds, es[)ecial]y of ibe 
Brat, or marked inequality in their strength with successive beata 
of the heart; impairment or increased intensity of a murmur or 
murmurs previously existing; or the production of a new murmur 
or murmurs, either obstructive, or reflux, or both. This variety in 
the conditions of murmur is easily explained by the various rela- 
tionships which the coagula may assume in regard of the oriEces, 
the valves, and the tendinous cords. The most common murmur 
is that indicative of obstruction in the infandibulum of the fight 
ventricle and pulmonary orifice, eystolic at and below the base and 
extending upwards to the left of the sternum. Greatly less frequent 
is the parallel murmur indicative of obstruction in the left ventricle. 

775. Symptoms. — The symptoms of clot- formation, when occur- 
ring in its gravest form, in connection with endocarditis, have 
alrrady been detailed [614]. 

In kss urgent cases, both as regards the actual amount of coagu- 
lation and the condition of the heart prior to its occurrence, the 
symptoms are much less grave. An increase in the amount of pre- 
existing cheet-symptoros, dyepncea, dusky lividity of surface, dis- 
tension of the external jugular veins, and increased frequency with 
variously perverted rhythm of the pulse. Spongy tumidness of 
the base of the neck, such as that very habitually signiticant of 
pressure on the large intrathoracic veins by tumor or aneurism, is 
sometimes observed ; or actual cedema may take place in that situa- 
tion — or, on the contrary, be first seen about the feet. Whatever 
amount of general distress may have pre-existed undergoes more 
or less marked increase. 

Continual nausea and vomiting have occasionally been observed 
for several days before death, in persons whose hearts contained 
coagula evidently formed during life: they have been looked on 
as aymptoms of coagulation. But the mode of connection of the 
two things is not clear; concretions may certainly form without 
disturbing the stomach, while unqnestionably prolonged nausea 
will promote intracardiac stagnation and clotting of the blood. 

778. Cessation of life, in cases clearly fatal through the influence 
of rapid and extensive clotting withiu the heart, generally follows 
very shortly on the process. I have known death occur in sixteen 
hours after the physical signs first distinctly indicated new intra- 
canliac obstruction, proved post mortem to have depended on co- 
agula. Life is rarely prolonged beyond the third day. But we 
must remember that tne on\ts of destroying life is in these coses 
commonly shared by some grave pre-existing disease, endocarditis, 
pDeamonia, &c Where, on the other hand, the process is slow and 
on a limited scale, life may be prolonged considerably — nay, if the 
formation, even in certain situations of moat periloaa indnence, bo 
very slow, existence may not be demonstrably shortened by the 
occurrence. 
21 
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777. Diagnosis. — The local sigHB and general symptoms of neri 
oas abode to tbe heart, the local signs and t^ysteniio effects of inl 
cardiac obatruclioo, p/«a the existence of tbe blood-atatea already^ 
enumerated [772], make up tbe groundwork of diagnosis in case* 
of extensive and serious coagulation. 

It is almost unnecessary to say tbat in tbe characters of the mur- 
mur or murmurs, arising out of the obstruction of coagula, there 
is nothing specially distinctive. Tbe circumstances, under which 
the murmur occurs, furnish the main guide to it6 mechanism. Its.] 
systolic rhythm and transmission, either in the line of the pulmt 
nary artery or of the aorta, are obviously valueless as posiUra 
evidence. 

Coagulation on the left, much less frequent than on the right side^ 
differs symptomalically from the latter in it8 tendency rather to 
congest the pulmonary than the systemic capillaries. The differ- 
ence is precisely tbe transcript of what is observed severally in 
cases of chronic mitral and tricuspid impediment, 

lu cases of acute endocarditis, I know of no means by which 
coagulation can with surety be distinguished from rupture of a 
valve or ulcerative destruction or rupture of a tendinous cord. 
The effects of cardiac shock are the same in all three cases ; so are 
the physical signs identical ; indeed this must be so, as clotting to 
. greater or less amount will of necessity occur around the injured 
spot of the valvular apparatus. 

778. Prognosis, — The prognosis of coagulation within the heart 
is, as far as existing knowledge guides us, grave in the extrei 
In truth, it baa not occurred to me to witness more than two 
three cases where the diagnosis appeared to be solidly establisbed|1 
and where disappearance of tbe symptoms and physical signs, wit' 
present recovery of the patient, took place. And even here, a 
am thoroughly sensible, the diagnosis could not be esteemed wh( 
unopen to objection, my evidence of recovery is not as satisEaol 
as might be desired. 

779. IVeadnent. — The measures to be adopted in cases of ei 
carditic concretions have already been described [dlt^]. And thort- 
measures may be had recourse to in all acute in6aniinatory disetflU, 
where eongulation occurs, especially on the right side of the heart 
Whei'e the left cavities are the seat of stasis, 1 should expect mora 
advantage from free dry cupping of the chest generally, than front 
any other local agency. In chronic diseases with languid ciroalft' 
tion, the risk of coagulation should be averted as far as poasiblti' 
by abstaining, at least in any quantity, from the use of nauoetaATi 
medicines and digitalis, the obvious efiect of which must b« W 
slacken the circulation. Bloodletting should also be rvfrsined 
from, unless under some urgent necessity. The influence of UltHj 
ents, recommended for the purpose of rendering the blood 
coBgulable, can scarcely be trusted to — and by producing a wal 
plethora they may do more harm than good. Small quantiUM 
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bicarbonate of potass, taken two or three times a day, seem to me 
the most promising prophylactic. 

Bat the crasis of the blood must of course always be taken into 
consideration; the iron and fibrinous diet essential in spanasmia 
would be utterly out of place where a disposition to hyperinosis 
could be traced. 

§ Xin.— MALFORMATIONS OF THE HEART. 

780. There are a certain number of malformations of the heart 
and its appendages which, interesting enough to those who make 
special pursuits of morbid anatomy and teratology, possess little or 
no importance in a clinical point of view. We shall scarcely delay 
with the description of these. 

I.— MALPORlf ATfOHB CrVATTSZTDSD WITB 8TMFT0M8. 

781. Deficiency of the pericardium, the heart lying mainly in the 
left thorax, and at somewhat a lower level than natural, has several 
times been recorded.' In no one instance of which I have read the 
narrative, from the case of Baillie downwards, were any symptoms 
noticed. In some of the subjects a sort of rudimentary serous sac 
could be traced. 

But though symptoms may be wanting, it seems probable enough 
the physical examination of the heart's motion might disclose some- 
thing abnormal. There is no present attainable evidence on the 
matter. 

782. Excessive congenital smallness of the heart would be at- 
tended with physical signs undistinguishable from those of acquired 
concentric atrophy [580], The state is certainly unproductive of 
local annoyances of any kind ; and though it has been seen in con- 
nection with epilepsy, the relationship of cause and effect between 
the two things may reasonably be doubted.* 

788. Perversions of shape, at least anatomically curious^ have 
occasionally been noticed. Thus the apex has been found bifid.' 

784. Tbe valves are subject to three main forms of congenital 
imperfection. Deficiency of number, excess of number ; malposi- 
tion, with deficiency of structure, the tongues of the afiected valve, 
largely perforated, lying across the blood-current 

There cannot be a doubt, certain of the conditions &lling under 
these heads must be productive of abnormal physical signs, though, 
what these may precisely be, experience has not yet taught us. Of 
subjective effects, if such occur, nothing is ^et known. 

Were physical signs to occur in connection with the malformed 
semilunar or auriculo-ventricular valves, they must of necessity be 

' UniT. Col. HaBenm, Cftnweira Drawings, A., No. 446— here the fibroofl lajer 
enl J wanting. 

* NaMeaa, Arch. G6n. de MMecine, t. viii. p. 603. 

* Pariie, Balletin de la Boo. Anat., 1837. 
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■igaificant either of obstruction, of reflux, or of both; nor can I'^ 
I fuMgine the possibility of dialinguisbing euch mechiiDisin from that 
of ^e murmurs of acquired disease. Yet there are contingencies j 
under which such power of distinction would be practically useful; J 
as, for instance, in individuals laboring under certain diatbetiol 
afiectiona (rheumatism, Bright's disease, kc.), prone to engenders 
endocarditis — and who are found to present a morbid souna bear. J 
ing all the attributes of a murmur caused by inflammatory changes, ' 
but nevertheless, it might be, really resulting from congenital mal- | 
formation. ' 

Dr. Peacock has shown that many of these valvular malforma- 
tions lay the foundations of disease in after life.' 



785. There are on the other hand a conaideraUe number of real- J 
formations of the heart which, generally speaking, not oalv provs | 
more or less incompatible with prolonged extra-uterine life, but I 
also, while that life continues, produce more or less grave symp- I 
toms. Among these symptoms, though it yields to many others in r 
real importance, a certain bluish or livid discoloration of the skin 
has always attracted most attention — to such a degree, that this 
symptom, with its functional accompaniments, has been by the 
tiosologists elevated to the rank of a speci^c disease, under the 
titles of cyanosis, or morbus cseruleus. And however indefensiblo 
scientifically this mode of treating the subject may be, it carries 
with it so many practical advantages that we will not depart from 
it here. Let us first, then, review the group of clinical conditions 
characterizing cyanosis. 

7b8. Symptoms. — The discoloration of the tegumentary mem- 
branes, especially the skin, may be referred to two main types — 
blue, and pale claret. As will hereafter appear, this distinction is 
probably not unimportant. The blue color ranges between varioQa 
shades of light or dark leaden, purplish, or almost black ; the claret 
tint may be very light, or of the deepest shade that is ever seeD in 
posl-mortem vibicea, or even in rubeola nigra. 

The discoloration may pervade the whole surface, but altaioa its 
maximum at the internal canthi, lips, nose, ears, below the eyecs 
about the genital organs, and at the tips of the fingers and toes. 
Changeable in intensity from time to time, the tint greatly deepens 
from palpitation, effort, fits of ill temper, dyspncoa, and, in a word, 
from all conditions adding any functional obstacle to theetjticai 
ditficulty of the circulation already existing. So long as rospiratioa 
remains easy, it is undeniable that in some instances the tegumentary 
color scarcely deviates from the natural hue. tieneniUy speaking, 
the color, of whichever type it be, lightens after death. 

' Halfonuktiou of the Heart, ji. 9i. 
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The ends oF the fingers, ir life continue Tor any length of time, 
grow more or lesa bulbous; in adulls this peculiarity of form is 
sometimes singulnrlj well-marked ;' at the same time the nails grow 
iDCurvsted; aud the patiente are said to be particularly subject to 
whitlow, and to sluggish cutaneous sores about the mucous orifices. 

The temperature of the surface and mucous canals, at their out- 
lets, is low ; the patients, constantly chilly and eeusitive to the least 
fall in the thermometer, will bear a large fire in the warmest weather 
this climate affords. Oedema of the feet sometimes exists. The 
frame is weak, the muscular and adipose systems ill-Dourished, 
Eometimea peculiarly wasted. Nevertheless, even where oyantcmia 
has reached the extremest limit, where the whole system derives 
its sustenance from dark blood, the viscera may be of full size, and 
in point of color present no serious difierence from healthy organs. 
At least such I found to be the fact in a case where the aorta rose 
from the right, and the pulmonary artery from the left, ventricle, 
while the great veins held their normal relationship to the right 
and led auricles, the only medium of cpmmunicatiou between the 
two distinct ciroulationa, capable of conveying florid blood to the 
systemic capillaries, being the ductus arteriosus. And in this case, 
aa the blood in the portion of the aorta lying between the opening 
of the ductus arteriosus and the heart vaa wholly venous, and as 
tha coronary arteries rose from the aorta in the usual position close 
to the sigmoid valves, it follows the nutrition of the heart, which 
was hypertrophous, must have been wholly effected by non-oxyge- 
nated blood.' Poasibiy the alight degree to which the color of the 
viscera differed from that of health may have depended upon their 
tint, as well as that of the tcgnmentary membranes, having light- 
ened ailer death. M. Louis states that the color of iufiamed organs 
is the same as in persona with naturally colored blood.' 

The digestive faculty is habitually feeble ; and in a certain num- 
ber of cases more or less persistent diarrbcea has contributed to 
enfeeble the system or even destroy life. . 

Though rarely the aubjecta of serious habitual dyspnoea, cyanotic 
persona, with the rarest exceptions, suHer from paroxysmal difBculty 
of breathing — often the result of disturbed circulation, caused by 
fits of petulance and passion, to which they prove, above the aver- 
age, prone. Cough, either dry or attended with watery expectora- 
tion, probably through wdema of the lungs; frequent attacks of 
congestive bronchitis, added to, sometimes, the physical signs of 
emphysema, or of atelectasis, congenital or acquired, or of all three 
oombmed ; constitute the sum of pulmouary symptoms and morbid 
states. 

' OocuIoDalt; pQsbad to greiiter cxlremM than I hftve crsr m«ii in OMM of •ni- 
pjemi— *. g., Ouir. Coll. MuMam, DrawiogB, A., No. 711. 

■ ll*dlonA^nirKi»l TrftDUcllon*. vol- xxv. Nan** *fflrmi Uia tplMii, UkT^oid 
f Und, and Bupia-renal Cftpsalea »re parllcolarl; imall ; bot the oootrarj haa Wva 

■ CommnnlMtloD dw CarlUa Droltes «t GancliM, p. 3M. 
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Id m&aj cyanotic ciLses the heart is hubitualljr quiet eaoagb; but 
paroxysmal disLurbancd of its action is common to tbem all. Pal*, 
piution active, tumultuous, with strong dilTusccl impulse, a pulM. 
ranging from 120 to 160, irregular in force and rhythm, and sotne< 
times almost imperceptible, commonly coexials with the dyspnoK^ 
paroxysms above referred to; syncopal tendency and actual ByDCop«%, 
though rare, do sometimes actually occur; the eyes arc prominent), 
tbe expression wild, and the arms tosBed violently alwut, Tbtt 
duration of these fits ranges from a few minutes to some hours ; aiid 
they may be of frequent, daily, nay, almost hourly, occurrence, or 
reappear at rather rare intervals. There is no particular pul^atioa 
observable in even the most deeply-colored parta, though the capil- 
lary vessels are sometimes distinctly enlarged. 

Intellectual activity and aptitude for acquiring knowledge rank 
low in cyanotic children: deficiency of this kind has been almost 
invariably observed when the child has survived suScieutly long. 
The congestion of the brain aud cord, arising in the quasi aspbyiial 
state of the fits of dyspucea, oflen issues in convulsions, somnoleDoe, 
and even temporary coma. Refiex phenomena, such as jerking 
action of the limbs and grinding of the teeth, are frequent during 
sleep. 

Cyanotic children usually exhibit a sad, auOering expression of 
countenance; decrepit, and prematurely old-looking, they care little 
for the ordinary amusements of their age, dreading the ooeurnMios 
of a paroxysm through the slightest exertion or exposure to cfaUl. 

787. Physical signs. — The conditions in a case of cyanosis wbiotfe 
may conceivably give rise to morbid physical signs, are the cy»^ 
uasmia itself, the malformation, and the disturbed dynamism of tb4. 
heart generated by both. 

Now, does cyanremia induce murmur? Is it possible that tbo 
constitution of dark blood is per ae a suQicing cause of soaiferouj 
movement, and that herein lies tbe hitherto ignored, or at least one 
of the ignored, cau8(^ of "venous murmur" paS] ? Tbe oiuwec 
must be in the negative; for in the most intem-e form of cyaooeis, 
where the whole system is fed with very little else than black bloody 
as in cases of the arterial transposition above referred to, there netxi 
not be, and is not, of necessity, any murmor at all audible to tba 
cardiac region. 

Next, OS concerns tbs malformation, the physical signs indioated 
must, of course, vary with its preoise nature ; and it is remarkable 
enough that, even in the gravest varieties (take, again, as an in- 
stance, tbe arterial transposition), the structural elements of fflormoc. 
may bo wholly wanting. 

Thirdly, few malformations, even aided by tbe morbid crasia 
the circulating blood, maintain persistently a stale of dynamic dt*-^ 
turbance of the heart. Increased impulse of disturbed rhythm is 
essentially a paroxysmal occurrence. 

It seem.t auvisable to warn the student, farther, that none of tbe 
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malformatioDS producing cyanosis, of themselyes, alter the areas of 
deep or superficial cardiac percussion-dalness. If those areas be 
increased, sequential hypertrophy or dilatation, or both, have been 
at work. 

In the most common variety of malformation connected with 
cyanosis, namely, an open state of the foramen ovale and constric- 
tion of the orifice of the pulmonary artery, with sequential hyper- 
trophy, simple or eccentric, of the right ventricle, systolic basio 
thrill, doubtless in the pulmonary artery, may be felt ; the systolic 
murmur of pulmonary constriction mav be traced up to, about, and 
beyond the second left cartilage; and the signs of an hypertrophous 
state of the right ventricle will be coincidently found. I do not 
know that we are in a position to assert positively, that patency of 
the foramen ovale may ever, of itself alone, cause murmur ; for in 
all records I have met of the coexistence of the two things, either 
constriction of the pulmonary orifice is actually stated to have 
existed, or it may have existed — all mention of the vessel being 
omitted by the narrator. On the other hand, no satisfactory evi- 
dence exists that patency of the foramen proves invariably, and 
under all circumstances, incapable of inducing murmur. It is, of 
course, certain the foramen may be even large enough to admit the 
point of the little finger, without a particle of murmur occurring;* 
out, per corUra, it is very well conceivable that the tension, or other 
conditions, of the edges of the opening might, in particular cases, 
lend themselves, with unusual ease, to sonorous vibrations. Strength 
of current, we know by experience, is not, under otherwise favor- 
ing circumstances, requisite for the production of murmur. And 
Dr. Hughes Bennett' suggests, and Dr. Markham actuallv maintains, 
he has heard a loud murmur thus generated. In a slightly cyanosed 
child, aged four years, a rough systolic murmur, therefore coinci- 
dent with the diastole of the auricles, audible about the heart's base 
and the left infra-clavicular region, indistinct below the nipple, 
scarcely to be caught at the heart's apex, loudly defined at both 
sides of the upper half of the interscapular space, seemed inexplic- 
able, post mortem^ except as the result of struggle of the blood at an 
open foramen ovale. The communication from the right to the 
.left auricle was sufficiently large to admit the point of the little 
finger; and there was no constriction of the pulmonary artery, nor 
any other condition of heart, conceivably explanatory of the mur- 
mur.' The precise time of an intra-auricular murmur may be made 
matter of dispute ; but, admitting with Dr. T. Fox,^ that the moment 
ouffht to have been pre-systolic, is it not very likely a murmur 
really of that rhythm might have been mistaken for one of systolic 
time ? Dr. Fox suggests, by inference, that the murmur might 

I For example, my case, Med.-Chir. Trans., already referred to; patient »tatt8 
10 months. 
^ Clinical Medioine. * Brit. Med. Journal, 1857. 

^ Bfed. Times and Gas., Sept. 1859. 
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htrt depecded oa ooorctatioa of the arch of the aorta ; bat in time 
it oaghc then to ha^e beea poat-sjAolie. 

Cvan«3dc mxinziars are aomecimes exceedingly load. I hare 
known a marmar of thia kind audible at a smaQ distance from the 



7S3. Period of Origin and Dvrrstion, — CTanosis is fiir from betm; 
alwaj3 coQgenitaL Of 101 cases of maLformation, attended with 
well'<lefined sjmptoms, in 74 these were noticed at or very shortly 
afterbirth: in 15 they appeared befbre the end of the first year, and 
in the remaining 12 at Tariofis periods, from aetatis 1 to 14.^ Stilltfs 
letnm giTes 40 congenital, 31 non-congenital, in a total of 7L* 
There cannot be the smallest doabt, howcTer, that in many cases 
where the symptoms hare first attracted attention at an advanced 
period of childnood, they had not then come into existence for the 
first time, bnt merely niKlergone striking increase. 

It has been sngg»ted, by different chases of theorists, that when 
cyanosis is non-congenital, and attracts notice for the first time in 
early childhood, enlargement oi the heart gradnally opens oat the 
foramen orale, and so indnces the intermixtare of Tenons with 
arterial blood ; or that congenital constriction of the pulmonary 
artery increases. In the ^ult, the appearance of cyanosis has 
sometimes been apparently traced to a blow, a fall, or an effort ; 
possibly some forcible separation of the edges of the foramen OTale 
nad oocnrred : sometimes nlceratiTC openings in the anricnlar or 
Tcntricnlar septnm have seemingly proTed the immediate cause. 
Occafflonally tne external CTidences or the malformation have been 
but slight, until the accidental occurrence either of endocarditis or 
of serious bronchial or pulmonary inflammation : the mechanism 
in these two cases is, of course, different. 

Once established, cyanosis, as a rule, to which there can be but 
few exoeptionfi, remains a permanent condition, though its exaet 
amount may vary from time to time. Dr. T. Fox ably argues, on 
the evidence of tne following case, that cyanosis may, under special 
circumstances, be temporary. A child became very darkly cya- 
nosed on the eleventh day i^r birth — ^no other cyanotic symptom 
existed, and no abnormal sound was detected at the heart In 
forty -eight hours the intensity of the discoloration had yielded ; in 
a week no trace of it remained, its disappearance having been 
attended with the changing hues of ecchymotic absorption and 
slight jaandioe. Dr. Fox tenders the following explanation: the 
ductus arteriosus and foramen had become on the eleventh day, 
that of the appearance of the discoloration, leas and leas patent — 
but probably advancing to complete close with less than usual 
rapiaity. By the closure, first of the dnct, then of the foramen, 
all the blood of the right side of the heart was compelled to travel 

I Peftoock, loe. oit., p. 118. 

> Amer. Joam. Med. 8cL, N. 8., vol. viiL, 1844. 
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.-."ongb the pulmonary artery, which now presented some "ob- 
straclion," partly congenital, partly due to the lateness of the normal 
changes in the (luct and foramen; after a little time the "obstruction" 
was overcome, and the cyanosis removed.' But if the postulated 
"obstruction" existed, why was there no murmur; why were there 
neither dyspncaa nor cardiac distress? Jaundice, vomiting, serious 
hsBmataria, and, above all, extravasation of blood into the skin, 
shown by the changing hues of the hsematio, as described, are 
strange accompanimenis of cyanosis. Altogether the case is singu- 
larly mysterious. 

789. Laenuec had a notion that cyanEemia in some measure an- 
tagonizes tubercle; Kokitaosky, pushing the idea to extremes, has 
taught that cyanosis, like other slates in which venosity of the 
blood predominates, "offers a complete protection" against tubercu- 
lization. Several cases are on record showing the fallacy of this 
dootrine absolutely stated:" what degree of antagonism, if any, 
really exisis between the affections, has scarcely beep submitted lo 
statistical investigation. As far as such inquiry has gone, it tells 
wholly against the antagonistic theory; for Dr. Peacock finds evi- 
dence of active tuberculieation in 16.07 per cent, of cases in which 
the patient, having malformed heart and cyanosis, survived the age 
of eight years,' 

Cyanosis seems to have some share of influence in producing 
pericarditis: but this point also requires fnrther examination. 

Bizot has shown, in refutation of an old idea, that the foramen 
ovale is somewhat more frequently closed in phthisical, than non- 
phthisical persona* 

790. Manner of Death. — Death is usually of slow asthenic type, 
through imperfect hrematosis — facilitated in many instances by 
palmonary atelectasis, congenital or acquired, and emphysema. 
Or oerebro-spinal phenomena of congestive character may abruptly 
destroy life; serous eftusions and visceral hemorrhages also hasten 
the fatal issue occasionally. These are almost essential effects of 
the dislarbed condition of the oircnlation ; but accidentally death 
may occur from almost all varieties of acute or chronic disease, in 
patients who survive the period of early childhood. In some in- 
stanoes the manner of death has not only distinctly been phthisical, 
bnt of ordinary phthisical type. 

791. Anatomy and Mechanism. — The syroptoraatio state just de- 
soribed is known by experience to bo connected with various 
malformatiooa of the heart and perverted modes of origin of its 
great vessels. The general tendency of the more common of these 
ODalformations is to alter the relationships naturally Babai8l4Dg 

■ Had. TimM ud Ou., Angiut, 1859. 

• *, g. Lonit, lof. eiK., p. 313 ; and PeanuLda, Auooiktlon Jonrnal, lUreh, ISM. 
Dr. CbeT«n Ium eollsclBd thirteen limilftr c«Mt (Polinoauj Artar7, p, 13l>). 

• Ue. oiL, p. 137. 

• Utm. d* 1> Boo. lUL d'ObMmtioD, I. L p. SeO. 
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between the two 8ides of the heart and the two kinds of blood — 
dark and florid. But some of the number act in other ways, and 
the entire series may be referred, as species, to three classes, as 
followA : — 

A. (\}}ulitions 2^rmiUing direct oommuniccUion of the arterial and 
mums ciiruhtityfui, (a.) Tn the heart. — Open foramen ovale; oon- 
gonital doticicncy of part of the yentricular septum; acquired 
porforution, of ulcerative or other character, throwmg the auricles, 
or tl\o vontriolos, or all the four cavities into, practically speaking, 
u {iiii^Io oavity ; heart formed of one auricle and one ventricle, the 
hutor ^ivih^ olV one artery, which divides into a pulmonary artery 
mill rtorun Ac, {k) fn the great vessels. — Freely pervious ductus 
urtoriiv^ust ; aorta rising from both ventricles, or from the right 
voiitr'u'lo, or fi\>m a trunk common to itself and the pulmonary 
hvtorv, Ao. 

U. ( hnJitt\*us sMusi'uj Mstribution of black blood almost solely to the 
^st.'tuic i\i/<'.'Ap-kv, itnJ of reil blood to the pulmonary capillaries^ 
t.ir^.^ut^ /"Mi'.'uxi'.'v si\M\^intjy any intermixture of the two kinds of 
t^!KK\L lloro ap(H>ar crises where the aorta rises nrom the right, and 
ihu puhuonarv artorv tVom the left, ventricle — the ven» cavaa, as iu 
iho uutural statisooiumunioatingwith the right, and the pulmonary 
vouia wiih i\\\> lort, auricle; — where, consequently, there are two 
iliaUtiv^l oikvulatious, ivnununioating alone by the foramen ovale 
uiul \Uioiii.<i Hi'torivisus, if ^h:9 is the rule) these remain open. 

1 '. ( \»mlt!i\^m iJwiructiHtf thii ^itry of blood into the lungs or intensely 
liMj./. Utnj i*um^ ^o itjf to prei^-nt iwygvuation. (a.) In the heart: — Ex- 
i'.itaai\o amallitohs \\( the right ventricle; extreme narrowness of 
I ho iiuutapul oiirlvH): thi^so states vlisturb the process of distribution 
nl' Mooil to iho luti^H, iin^at contraction of the cavity of the left 
vouinolv\ i-ieat c\^nctatiou of the mitral orifice; these conditions 
l>iosou( iho ivtviru of UKkhI /W>»i the lungs, (i.) In the great vessels: 

I'aiual vM' ovunploio oWtruction of the orifice of the pulmonary 

'l\vv» iliiVeivut tluH>ries have o^Mumonly been urged in explanation 
of oyuiu»di.4 as a dependence on theseabnormal conditions: — (1.) 
Tho vtMu>ua aiul arterial intermixture theory ; (2.) The systemio 
vuiu^usi rttadis theory. 

(1.) The ojHin condition of the foramen ovale lending itself to 
intermixture of the two currents, and, in consequence of frequently 
coexisting hypertrophy of the right auricle, facilitating flow from 
the rij'ht to the left side, rather than in the converse direction, 
seemed to afford a ready explanation of the dark tint. This theory 
of intermixture was long received without question; but against 
its exclusive adoption the following facts depose emphatically : 1. 
Free communication may exist between the blood-currents, as &r 
as the existence of a widely gaping foramen proves this, without 
cyanosis. 2. Cyanosis has bixjn wanting where there was but one 
ventricle, and where the aorta rose wholly from tiie pulmonary 



CYANOSIS. 8S1 

artery. S. When cyanosis coexists with the anatomical conditions 
of intermixture, no direct ratio holds between the amount of dis- 
coloration and the freedom of communication. In a case noted by 
M. Louis, where the foramen only equalled a lentil in size, and the 
orifices and cavities of the heart proved free, more discoloration 
had existed than in another where the opening was much larger, 
and the pulmonary orifice contracted.^ 4. Bibes has related a case 
where the aorta rose from the right ventricle, and yet cyanotic 
symptoms did not appear until the age of three years. 6. Fouquier 
obscorves that the foetal skin, though always circulatiuff black blood, 
is not cyanosed.* 6. In the natural state the color of tue skin comes 
of the difierent colored bloods moving in capillaries and venous 
radicles lying in close juxtaposition; the effect must be the same 
as if different bloods were mingled in the same vessels : thereforoi 
as the former condition does not cause cyanosis, there is no reason 
the latter should do so. 

(2.) Morgagni started the opinion that cyanosis is really to be 
ascribed to systemic stasis in toe venous radicles, arising from ob- 
Btruction at the pulmonary orifice. M. Louis supports this view. 
He ol)serves that the blueness of the fore-arm, when ligatured for 
yenesection, does not come of want of arterial blood, for this con- 
tinues to reach the textures, but from engorgement of their venous 
system. Stills, arguing in the same direction, notes more or less 
grave obstruction of the pulmonarv orifice in fifly-three of sixty- 
two cases. Abnormal septum in tne right ventricle, exercising a 
like obstructive influence, is attended with cyanosis. 

But this explanation, too, proves inadequate. For: — 1. No direct 
ratio holds between the amount of cutaneous discoloration and the 
amount of narrowing of the pulmonary orifice. M. Louis has him- 
self incidentally conceded this, as we have just seen. 2. This holds 
true, whether the pulmonarv obstruction be acquired or congenital. 
Nay, more, a case observed by Dr. H. Boe shows there may be no 
cyanosis at all, from even great congenital contraction of the vesseL 
8. How is this doctrine reconcileable ¥rith the fact, that the most 
intense venous obstruction, intra-cardiac or extra-cardiac, but within 
the thorax, may occur without inducing true cyanotic discoloration? 
in the course of my experience I remember to have seen but one 
case of thoracic disease — the gravest example of emphysematous 
atrophy of the lung I ever observed — in which the tint of skin was 
fairly assimilable to that of really deep cyanosis.* 

It stands, then, an unassailable truth, that the foramen ovale may 
be widely patent without the occurrence of cyanosis ; so, too, the fact 
is equally well established, that the pulmonary orifice may be oon- 
genitally constricted to a high degree, and the skin be of natural 
oolor. But a satisfactory tertium quid may, I think, be moulded 
out of the two theories. Grant that perforated septum and oon- 

I CommanioAtion des Cavitte, &o., p. 344. ' Vide Appendix. 
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stricted pulraonarj orifice ooexbt, and the occurrenca of c 
becomea a certainty ; on the one hand, the labor required at tbi}^ 
right Btde of the heart to overcome the obstacle at the pulmonary 
orifice, forces of necessity venoos blood throogh the foramea;** 
while, at the same time, the ajstemic venous stasis, resulting from \ 
the pulmonary obstruction, contributes to darken the tint. Pro- | 
bably, too, that tint will prove of the blue or of the claret variety, 
according as intermixture or stasis severally predominates. 

The effective power of intermixture, provided the venous qnoUt I 
be sufficiently large, is clearly proved by cases of transposition of I 
the great vessels, such as that already more than once rcferrad la | 
In this case the surface was permanently leaden-blue in tint, tbo 
only arterial blood reaching the systemic capillaries being that car- 
ried through the ductus arteriosus. No mechanical obstruclioa 
existed in the heart; but the hue grew notably darker under all 
dynamic influences, impeding the circulation througb the lungs. 
In this instance, too, a alightly corrective condition of tbo intense 
cyansemia arose out of the relative calibre of tbe great vessels at 
their origin, as explained in the history of the case (/oc. dL, p. 12); 
and it appears to me exceedingly probable, analogous arrangements 
(as of the bronchial arteries, for instance), indirectly promoting 
arterial izati on, may exist in many cases without being detected. 

792. Causes. — Defective development of the heart is considerably 
more common in males than females: according to a caloulatjon by 
Dr. Peacock, in tbe ratio of 57.2 to 42.8. The explanation remains 
to be found. Malformation of the kind is sometimes hereditary. 
All physical defects in her offspring are invariably referred by the 
mother to influences, mechanical or emotional, occurring to herself 
during pregnancy; but there is no evidence approximating even 
to proof, that congenital vices in tbe heart are thus produced. 

To fi^tal endocarditis may commonly be traced obstruction at 
the pulmonary orifice ; certain valvular affections are similarly eo- 

fenaered during intrauterine life. For the history of errora of 
evelopment I must refer to works on Teratology. 

793, Diagnosis. — (a.) In the new-bom infant the only aSeoUon 
with which it appears possible to confound cyanosis, is apoplexift 
neonatorum (intense congestion with actual extravasation of ulood 
into the membranes of the brain and spinal cord), cliuioally charac- 
terized by great lividity of face, swollen scalp, feeble action of tbo 
heart, slow, irregular respiration, clenching of the hands, convulsive I 
actions, torpor, cbillioess — conditions lapsing into fatal asphyxia, \ 

' If the pressure of tbe onrrenl on either Bide of the opening be equl, IheM !■ 
no re&Boii whj e^ch current should not pass on without oommingliDg aX all, at 
unre than verjr sUghtl;, with tbe other. Sach ntoelj-bsltuiced pressare doabtlMi 
exlslB la th'>He nnmerotu cues of open foramen, nii&li«nded villi cyuiMie, whan 
tbare is no aoDelriulloD of tbe pnlmoD&rj orifloe, and do diUt«d hjperlroph; of Iha 
right oavities. It U Elmo«l lelf-erideat that the admiitara niut be v«ij fiw to 
Iuodirj> parceptlblj tbe oulor of the blood. 
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onless treatment, especially bleeding Trom the ambilical cord, prove 
successful. But the tint of skin in cjauosis is difTerent, bluisb, not 
livid; the scalp ib not surollen, nor is there general tumidness of 
the upper part of the body ; the action of the heart ia rather ia ex- 
cess tofto deficient in strength; and the respiration is not labored, 
irregular, and slow. 

(A.) In the young adult the distinction is more difBcult. It may 
vti\ happen that a slight amount of malformation, insufficient iu 
itself to produce cyanosis, may hare existed at birth, and eventually 
proved the cause of blue discolorations, either through its own in- 
crease or through the contingent aid of some acquired obstructive 
disease of the organs of cireutation or respiration. IIow is cyanosis 
of this mechanism to be distinguished from discoloration wholly 
due to acquired disease ? Marked blueness, rather than lividity of 
tint, will depose in favor of partially congenital origin ; but a posi- 
Uve diagnosis will prove unattainable. 

(c.) The specific vice of form, affecting the heart or vessels, can 
in some varieties be at least strongly surmised, if not actually an- 
nounced with certainty. Thus, narrowing of the pulmonary orifice 
with a defective aeptbm, may be diagnosed with mnch aecuriiy, 
when a systolic basic thrill, with murmur, transmitted to the leli 
and upwards, and scarcely audible posteriorly [214], coincides with 
well-deSned cyanosis.' As life advances, the conditions of right- 
sided hypertrophy would further strengthen the diagnosis. 

Again, if a child were deeply cyanosed at birth, and no murmur 
could be heard, wo should be justified in strongly suspecting that 
the aorta and pnlmonary arteiy were transposed; or that some 
other grave vice, throwing no physical obstacle in the way of their 
blood-curreota, ajfected the great vessels at their origin. 

79i. Duration of life and pro^iosia. — The duration of life varies 
with the nature of the malformation : but the degree rivals in im- 
portance the form of the vice in the heart. And experience amply 
shows that the issue depends also on extrinsic conditions, iude- 
peodcnt of form and degree of malformation. Ilence there is no 
security of prognosis. An infant with moderately constricted pul- 
monary artery may perish almost at birth; while, it is certain, life 
may be prolonged to the twelfth year, though the vessel be absolutely 
imperrioua. Again, recorded cases of transposed great vessels show 
the malformed child may struggle on to the near completion of the 
third year, or perish within the first few days of extrauterine life. 

Some practical guidance may be had from the degree of frequency 
of the Bufl'iKMilivc paroxysms. 

795. TrfatmtTU. — The treatment of a case of cyanosis rcsolvea 
itself into the prevention, as far as possible, of paroxysms of dysp- 
noea and mlpitittion. Tranquillity of the oirculnlion, by the avoid- 
«uoo of all einotiunal excitement, mental or bodily, and of all con- 

■ Soo A TulnabU llliutntiiMi b/ Dr. 3. T. Spger, Ued. TUaos uil au.,Oijt. ISJS. 
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ditions likely to congest the longs, 1 

org«D9, is to be aimed at; the temperatTire of the skin maintain' 

hy warm clothing, moderate eserci^, and frictioo ; and that of the 

body, generally, raised, if the stomach be not disordered thereby, 

by the free consumptioQ of oil, fat, gatD, and other aliments of 

respiration. 

According to the testimony of Gintrac, alcoholic fluids prodnca 
drankeoDeag with unusual rapidity in, and are otherwise very JDJn^ 
rious to, cyanotic persons: this is easily intelligible as a result of ' 
their imperfect respiration. The fact reminds one of the obserrinB 
landlord, who noticed he could at will alcoholize hia guesiB wiw 
small or large quantiliea of wine, according as he Tcntilated their 
dining-hall ill or well. 

Where this is attainable, a warm dry climate should be resorted la 

6 XIV.^raJUBIBS AND W0UND8 OP THE HKAKT. 

796. Foreign bodies, more particularly needles, sometimea eota)r< 
the tissues of the heart, either directly through the chest-wall, or 
from the oesophagus. 

797. In a case of the former kind the course of the needle vna 
clearly marked out by the symptoms. It first entered the right 
macnma; a month later, white the pntient was stooping to retbclt 
something from the floor, it penetrated more deeply, causing plea* 
riay; four months later she had pneumonia and bronchitis of ths 
rigbt lung; a month afterwards "spasms of the diaphragm," wbiek 
were succeeded by obstinate vomiting and subsequently by pahl 
about the heart and pericarditis. The needle was found after deftth, 
reaching from the right ventricle into the left.' 

On the other hand it would appear a needle, at least five centli 
metres long, may be flxed in the ventricular septum, protrade ittU 
each ventricle, and be coated with fibrinous concretion at both eodi 
without giving rise to any symptom. It is even affirmed no mof- 
nur could be neard, in the case specially referred to — a ststemeni: 
the more remarkable, as there was fibrinous exudation on the peii> 
cardial surface.' 

So, too, balls have been known to lodge in the vails of the beufj 
and even protrude into the cavities, without inducing symptoms. " 

798. The subject of wounds of ibe heart is so commonly looked 
on as a part of surgical pathology, that a very few obaerratituu 
only will be ventured on here, 

799. The symptoms vary with the character and direction of the 
wonnd, though not to so great an extent as might be anticipated; 
pallor, faintness, or complete syncope; uneasiness or actual paia 
about the site of the wound, increased by inspiration, and rather a 
dejiendtfnce on the injury to the external soft parts than to the I 
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heart's own Btructure [317]; external liemorrbnge, very slight — or 
more serious, if an intercostal artery be wounded, or if a large ex- 
ternal opening coincide with efl'usion of blood into itie pericardium, 
efl'ected prior to clotting in the actual wound of the heart itself; 
general anxiety, clammy perspiration, and other symploms of col- 
lapse. The collapse is probably due in part to nervous shock, in 
part to actual loss of blood. The pulse may remain regular, though 
notably more frequent than natural; a normal pulse-respiration 
ratio of 4 : 1 may be maintained.' 

If effusion of blood occur into the pericardial sac to any extent, 
its presence will be revealed by the sudden supervention of the 
physical signs of fluid accumulation, especially of the peculiar 
triangular- shaped percuasiou-dulnesa already fully described [107]. 
Friction -murmur will be inaudible, though a peculiar rumbling 
noise may be detected.' 

But though the diagnosis may in the majority of instances be 
established on the evidence now briefly reviewed, takeu in con- 
junction with the character of the exterual wound, the depth to 
which the cutting instrument may have penetrated, Ac^ still occa- 
aioaally the utmost diEBcuIty may be fell in determining whether 
the heart's fibre have really suffered or not. On the one hand cases 
are recorded where many of the symptoms indicating actual wound 
of the organ existed, yet it had wholly escaped ; and on the other 
band, as a single esample of the negation of direct evidence, a case 
recorded by Dupuytren may be referred to. In this instance a man 
wirrived the infliction of several penetrating wounds of the right 
ventricle for upwards of three weeks, the pericardial sac meanwhile 
containing a large quantity of blood ; and yet neither general col- 
lapse, nor any single local symptom, pointing to injury of the heart, 
oocarred. But significant physical signs must, it would seem, have 
existed under the circumstances. 

800. In the treatment the careful avoidance of too free stimola- 
tion on the one hand, or too lavish use of antiphlogistic measures 
on the other, seems to be the chief matter for consideration. On 
the whole less danger is to be apprehended from primary collapse, 
than from consecutive fever and some forms of cardiac inflamma- 
tion.* Beat is all- important, and should be constantly maintained 
tor days and weeks after all apparent local eflecis have passed 
■way. From inattention to this rule, sudden fatal syncope has 
been known to occur upwards of three weeks afWr the accident. 

Cardiac inflammation must be met by the cautious use of anti- 
phlogistic remedies. Mercurials are recommended. 

If extravasated blood stagnate, especially with added serous effn- 
■ion, within the pericardium, paracentesis seems a reasonable mea- 
Bure; the results of the operation in so-called scorbutic pericarditis, 
indeed, justify a hopeful view of its probable sucoeoe [549]. 
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DISEASES OF THE GREAT VESSELS. 

SECTION I.— AOSTA. 



801. Aortic pulsation, or abdominal or epigastric pulsation or 
palpitation, as it has been variously called, is a peculiar functioiml 
affection of the aorta, essentially constituted by more or leas throb- 
bing action of the vessel. AUbougb very positively observable ia 
the thoracic aorta, it is best known in the abdominal division of 
the vessel. 

802. SymploTns. — Pulsation at the epigastrium, more or less con- 
stant, but aggravated by various inSuences, suub as brisk movement, 
nervous excitement, irritation of the bowels, or constipation and 
dyspeptic disturbance, is, as its title indicates, the prominent feature ' 
of tne complaint. In rare instances, complete intenniseion of the ' 
throbbing action may occur from time to time — a fact important ia 
respect of diagnosis. When strongest, the pulsatile movement is J 
attended with a feeling of sickness or faintness, or pseudo-globoB; ] 
there is no actual pain experienced, except the adjacent parta bs j 
accidentally extra-sensitive. The epigastrium, however, alwayi J 
bears pressure worse than in healthy people, and may be extremel^'-l 
tender. I 

The constitutional effects of aortic pulsation are sometimes soffi- 1 
ciently serious ; it increases already existing nervousness, excites 1 
appreuenaion, or obstinate conviction, on the part of the patient, of'J 
deep-seated organic disease ; deprives him sometimes of tbo powu 1 
of taking exercise, and interferes with digestion, whence arise loaa' I 
of appetite and emaciation : and some patients, constantly dwoIliog^J 
on the symptom, magnifying its importance, and, fancying tiiai ■ 
bystanders must notice it as well as themselves, acquire an utter 
distaste for all society. 

808. Physical aigna. — In well-marked cases, pulsation may be 
easily seen at the epigastrium, especially in thin people; rarely at 
the umbilicus. The hand, laid on the^urface in the course of the 
vessel, receives a forcible forward impulse, slapping rather than 
heaving, jerking, quick, abrupt, without distinctly expansile cba- 
racter, out bounding and free — varying in degree from un tctioD 
so triRiiig as to be scarcely perceptible, to one sufficiently powerful 
to shake the bed. As a rule, there is no lateral expansion to bo 
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felt; but, if hardened tissue lie on tbe conGnes of the vessel, snch 
expansion may at tlie least be closely simulated, Ualess the blood 
be ansemic, no thrill is to be caught. The vessel, if the patient be 
very thio, may be reached on either aide by tbe fingers, and slightly 
moved laterally. The transverse limits of the vessel under per- 
cussion are natural : but it must be confessed this is a fact very 
difficult of establishment : the abdominal wall should Erst be steadily 
depressed for a minute or so, all gas and fecal matters, as far as 
possible, pushed sidewards, and then tbe vessel carefully percussed. 
AorUc pulsation may^xist in tbe highest degree without murmur — 
a single systolic' impulsive sound being alone audible; or a systolic 
and a diastolic sound may be heard, the latter the fainter greatly 
of the two. Or, wbat is more common, a single systolic bTowing 
murmur, prolonged jli^hily, rough and sharp, whiiEng op whipping 
in quality, is heard — the more marked, the greater the pressure 
exercised on the front of the vessel. Such murmur may, however, 
in rare instances, be heard in the back. Until lately, I supposed 
that the discovery either of double or of diastolic murmur, in the 
course of the aorta, positively indicated disease in its coats; but 
I now know, by a case observed with great interest during life, 
that there may bo intense aortic pulsation, with diastolic murmur, 
though the vessel is perfectly free from disease, and in calibre below 
the average. In the instance referred to, however, the pancreas 
was found, after death, enlarged and hardened, and had pressed 
somewhat on the vessel in the site of the murmur,' 

80-i, It has been argued by some persons, on the ground of the 
limitation of the abnormal pulsation to certain spots of the vessel, 
that local organic change must exist. As to positive evidence, 
there is but little collected. In some of the few fM-tnortcm accounts 
reoorded, aSirmation is absolutely made that the vessel was in all 
respects sound; in others, that its walls were flaccid (but as cause 
or efect of the pulsation ?) ; in yet others, thin, I know from ob- 
servation it may be texturally sound — and even one negative caae,'' 
is invaluable in a question of the kind.* Pressure from adjacenC 
parts, if sufGcient to reduce the calibre of the vessel, seems verj '- 
distinctly to promote its undue action. I have known the pulsation 
change m precise site from day to day almost; and in rhythm the 
local throb differs distinctly sometimes from that of the heart and 
of tbe seneral tract of the vessel itself. All this points to purely 
dynamic essence; and the aB'ection seems to consist of an excited 
state of local motor-innervatiou, commonly of reflex mechaQtsm. 
It would be unjusttSable to deny the probability that a morbid 
state of the vascular coats may occasionally act as the first link ia 

' In appljliig the tenna etsIoIio uid diaatollo to mark Iha rLyttun of aotiiMb 
ftod muxiuan in the krleries, 1 lulend to lignify 17110 luunl*iii wUL ttie »fSU\m 
•ad dlwtole of tA« \tart, ddIcm tha cODtiu? b« itated eKpreaaty. 

* (Imliiig, U. C. H., F«m&lij», vol. t. p. l*.!. 

* Owtiiw, C. C. H., fee ci*(. 



838 



AOBTIC PULSATION. 



the obain of that reflex mechanism ; I have seen well-marked atl 
roma in a case of the species.' But, on the other hand, there is no 
necessary connectioD between such local arterial disease and mor- 
bid pulsation; every day's experience exhibits grave calcification 
of the abdominal aorta, in persona who have been perfectly froa 
from the complaint. 

In some instances the entire of the abdominal tract, the iliac and 
femoral arteries are involved.' 

805. The predisposing and exciting causes of aortic palpitotioa 
arc sufGciently various. While it is not so common in ordinwj 
hysteria and spinal irritation as might be expected, it accom[>anies 
many utero-ovarian diseases, with pelvic and abdominal neuralgiaa; 
follows anaimia of all modes of origin; occasionally attends plethora, 
sthenic and asthenic; and is induced in some anaceptible frames, bjr 
green tea, strong coffee, tobacco, and similar agents. Various dis- 
ordered states of the chylopoietic viscera produce it — simple dya- 
pepi^ia, flatulence, and hepatic disturbances among the number; but 
special proneneaa to the complaint probably exists, where causes a/> 
slight sufGcc for its generation. Acute inflammatiunof thestomaclt, ] 
bowels, and peritoneum, as insisted on by Dr. Stokes, and chrooio J 
gastritis, as cnieBy illustrated by Dr. Faussett, sometimes produce 
very marked sympathetic action of the abdominal aorta. Fressarg 
of all kinds directly on the vessel takes an important place amoo|f 
iia causes; I have known an accumulation of feces in the transTeniv| 
colon induce it in an aggravated fonn. 

806. Aortic palpitation, once fairly developed, is with dtf&eul^ 
got rid of. Baillie was probably right in the opinion that, thoun 
it might vary in amount, it seldom disappeared altogether. Toi 
chances of complete cure are greatest, where anemia lies at t 
root of the evil ; but even here there is no certainty of such resalL*'J 

807. IXagnosis, — A very little care will distinguish pulsation o' 
the aorta in the epigastrium from the epigastric pnlsation of a d' 

S laced heart, or an enlarged right ventricle : it is nnnecessary k 
well on their distinctive marks. 

The real difficulty consists in ascertaining with positivcm 
whether a given condition of abdominal pulsation be puroly fuac> 
tional or dependent on a dilated state of the vessel. Now, first, if 
genuine sacculated aneurism exist, the pulsation is expansile, heavy, 

Kwerful, slow, and appears kept back, as it were, by some restraint 
hind it, instead of bounding freely forwards ; thrill is occasioaaily 
to be felt, and a tumor, with duloe^s uniier percussion nearly com- 
mensorate with its size, is discovered. A harsh, grating, hoUoir 
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murmur, systolic, of the characters elsewhere described, audible in 
front, may also sometimes be detected along the spine posteriorly. 
All this is accompanied with pain more or less wearing or agoniz- 
ing; and the determination of the true nature of the case proves, 
as a rule, sufficiently easy. But, secondly, to distinguish between 
incipient fusiform dilatation or sacculation on the one hand, and 
dynamic pulsation on the other is, I believe, often matter of impos- 
sibility. A man aged about thirty was sent to University College 
Hospital by Dr. Siordet, for an opinion on the nature of the epi- 
(mstric pulsation under which he suffered. So nearly balanced was 
tne evidence, that I did not venture to pronounce an opinion in one 
direction or the other. Now the inclination of that evidence, such 
as it was, told rather for dynamic than structural disease ; yet in 
about eighteen months later the patient came under my notice 
within a week or so of his death from one of the largest aneurismal 
sacs I have seen. Per contra^ there is a case in the hospital books,^ 
in which after very carefal and repeated examination, the diagnosis 
of incipient aneurism of the vessel was set down in dubitative 
fashion, with a note of interrogation ; and though the symptoms 
greatly improved under the rest and medical appliances of the hos- 
pital, they never did so in a sufficiently positive manner to induce 
me to modify the diagnosis into one of simple pulsation. Now this 
woman was killed by a street-accident two years later (in August, 
1861); and her aorta, though somewhat thin and atheromatous, 
proved to be wholly free from dilatation.' I find it stated in my 
notes that at the close of the patient's stay under my care, the 
source of impulse was confined to a narrow surface at or near the 
median line. 

And there are occasional extra sources of perplexity. Thus, 
where an aorta, healthy in itself, is pushed forwards by an enlarffed 
vertebra, or a tumor connected with the spine — or where an indu- 
rated mass lies in front of, or to either, or both, sides of the vessel, 
lateral expansion may be simulated, the murmur may be harsh, 
though not grating — while local pain and general emaciation may 
be produced by the organic morbid state, whatever it is, superaddea 
to tne pulsation.' Under these circumstances, the difficulty of diag- 
nosis may be extreme. It appears from the case just referred to, 
that even the discovery of diastolic murmur in the vessel, that is, 
synchronous with its own systole, will not prove the existence of 
aneurism positively ; still such murmur very rarely attends inor- 
ganic pulsation. As a rule, too, the murmur of the latter origin is 
inaudible in the back; but that of aneurism mav be similarly limited 
in extent: the sex of the patient may give accidental aid; for aneu- 

I Campbell, U. C. H., Females, vol. zt. p. 251, Sept. 1859. 

' I am indebted for the opportunity of examiniug the aorta to the kindneas of 
Mr. Miller, house-snrgeoo at the time. 

* Lncaa, U. C. H., Females, toI. zy. p. 312 ; here simple pulsation was trani- 
mitted some inches to the right of the median liue through tamor. 
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rism of the abdomiaal aorla is very rare in tbe female, aortic polsa-fl 
tion common. The gravest examples of functional palpitation E I 
have met with have, however, hcea in males. Again, the exist- 1 
ence of inorganic murmur in the heart, thoracic aorta, and veins 
may assist also; but it may lend to deceive too, for the subject of 
aneuriam is not exempted from becoming ansomio. la ordinary 
oases, then, the diagnosis is easy; in some rare instances it will be 
well to watch the case for a time before risking an opinion ; and 
to positively alErm the absence or presence of slight peripheral dila- 
tation of the coats of tbe vessel (Diag. lit., fig. 1, p. 345), may, oven 
after prolonged observation of the case, remain impossible. 

A very remarkable case of combined aortic pulsation and mov- 
able left kidney once fell under my notice. The most interesting 
iJaets of the case were, that when the kidney lay, or was brought 
by the hand, in front of the throbbing vessel, the proper substance 
of the organ itself not only seemed to pulsate strongly, but with an 
action most distinctly expansile to the feel. I learned in truth, ia 
a manner never to be forgotten, the danger of trusting to tbe seem- 
ingly "expansile" character of any given pulsating action, as dia- 
tinctive of true ancurismal beat. The peculiarities of each of the 
two affections in this case threw light on the diagnosis of both ; and 
■ there was no difficulty in forming an opinion of their nature. 

SOS. Pro'j-naak. — It is inferrible, from the foregoing account, that 
our promises must be cautious as to the duration or eventual cora- 
bitity of the complaint. But, though it may be sufficiently torment- 
iog to embitter existence, I am not aware of its ever having de- 
stroyed, or even of its having ostensibly sliortened, life. 

80y. TrealmerU. — In the majority of cases, the treatment of aortic 
pulsation directs itself to tbe removal of its causes — such as spa- 
natmia, spinal irritation, gastric or intestinal disturbance, or leuoor' 
rbcca. 

When the afifection is more purely nervous, its management 
should be conducted as follows: all suspected articles of food, 
strong tea, and coflee, and similar stimulants should be forbidden, 
and a plain, nutritious diet rigidly adopted, with but little vege- 
table or other substances that promote fiutulence. An occasional j 
warm aperient, with some carminative adjunct, ia advisable. Anti- | 
spasmodic medicines aSbrd relief to the symptom, though they fail I 
to reach its cause ; of these, valerian, setber, ammonia, assofcetida, 
and mask may be employed; sedatives, such as lettuce, cooium, 
and byoscyamus, may be given in alternation with others of the 
class acting more especially on tbe heart, namely aconite, digitalis, i 
and hydrocyanic acid. These medicines are beneficially combined j 
with tonics, where the general indications for sucb agents preaeai I 
themselves. 

The application of some four or five leeches to the epigastriam 
sometimes distinctly tranquillizes tbe pulsating vessel — even where 
no iair suspicion exists of the presence of gastritis in any form. 
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Dry-cupping I have sometimes found beneficial, however difficult 
of explanation the fact may appear. Anodyne embrocations, bella- 
donna plaster, and the endermic use of morphia in the scorbiculus 
cordis, moderate the arterial action. 

Change of air and travel, moderate exercise, daily friction of the 
skin, the shower-bath, sea-bathing, or the tepid salt- water 4)ath, and 
in fact, all hygienic influences, that strengthen the nervous system 
and improve the health generally, are among the most effectual 
agents in the management of obstinate cases. 

§ n. — HTPBBJB8TBB8IA OF THB AOBTA. 

810. Hypersesthesia of the aorta may exist in all d^rees be- 
tween downright neuralgia and mere unnatural consciousness of 
pulsation. 

I believe that calcification of the vessel is sometimes the source 
of severe pain in its tunics, especially when the circulation is ex- 
cited. Such pain has occasionally been confounded with that of 
genuine angina pectoris. It has occurred to me as highly probable 
that the peculiar pains felt in the limbs by certain phthisical patients, 
acfd which very aecidedly do not follow the course of the nerves 
connected with the spinal system, may depend on excess and per- 
version of vaso-sensory innervation. They are sometimes spoken 
of by the sufferers as intermittently or remittently rhythmical. 

Unnatural consciousness of the action of the vessel (and this 
may extend to a great portion of the arterial system), is a source 
of annoyance to some hysterical women. I have known the same 
symptom precisely complained of in anomalous states of the nerv- 
ous system in the male. 

§ m. — IHFLAiniATIOV OF TBS AOBTA. 
ACUTB AOBTinS. 

811. Acute aortitis is a rare disease, at least as far as demonstra- 
tion of its existence goes ; it appears to be singularly uncommon, 
where it might be frequently expected, namely, in connection with 
acute endocarditis. 

812. Physical signs, — The signs of this affection are obscure — at 
least in the present state of knowledge. Violent pulsation of the 
Teasel, and tumultuous action of the heart, sometimes exist; it is 
very probable that, if lymph be deposited to any extent on the 
lining membrane, thrill may be perceived, where the vessel nears 
the surface of the chest In a remarkable case, observed by Dr. 
ParkeSi* an extremely loud, rough systolic murmur continued 
audible from the thira dorsal vertebra quite down to the lumbar 
region — a murmur obviously due to the passage of the blood in 
the vessel over a surface roughened by patches of lymph. In this 

I Medical Times, Feb. 23, 1850. 
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inatance the pulse was irregular and small, but tb« aortio oriSca 
was coutracUd, and oilierwise diseased, and tlie lieart ia a state of j 
dilated hypertrophy ; it does not appear that iu tlic aucomplkiated j 
iuSammatioD the pulae becomes irregular. I 

813. Si/mptoms. — Intense general uneat-inesa and jactitation are I 
very usual symptoms; diffused tenderuess of the skia has boea f 
noticed by Dr. Bright; rigors announce the onset of the disease; I 
and M. Bizot insista much on the significance of general acute 
ceilema of the trunk, arms, legs, and face. Dyspncea, it appears, 
may be absent, when the disease is simple; yet it is difficult to 
conceive that the vessel can be inflamed to any extent without 
affecting the respiration: generally speaking, other affections, 
directly implicating the action of the lungs, coexist. From some 
observations by Dr. Corrigan, it would appear that inflammation of 
the mouth of the aorta may induce a series of pseudo- anginal symp- 
toms ; but on the other hand, that such is not a necessary eflect is 
shown by Dr. Parkes's case. Pain, with sensation of heat, in the 
course of the vessel, complained of inferiorly, both anteriorly and 
posteriorly, on the level of the lumbar spine, has occasionally been 
a prominent feature. Syncopal tendency and apprehenaion of im* 
mediate death were noticed by Dr. Corrigan. Of the state of tbe 
urine nothing ia known; yet, as we shall presently see, this is 
probably a matter of considerable importance. 

Dr. Chevers, who has worthily labored on the diseasca of the 
vessels, infers from collated cases, that death occurs in acute aortitis , 
with e.itreme prostration, sharpened or bloated and livid features, 
cold and discolored surface, rapid indistinct pulse, stertorous respi* 
ration, swollen extremities, and duskiness of the superficial veins; 
the patients die comatose, and altogether with the aspect of peraooa i 
destroyed by an animal poison. There ia an asthenic variety of 1 
the disease, too, in which the symptoms are adynamic from tbe f 
outset. ' 

S14, Dia'piosie. — It will, I think, be generally conceded that tbe 
elements of a positive diagnosis of acute aortitis are yet to be fouod. 
If narratives may be implicitly trusted to, cases occur where, supers 
vening on other affections, acute or chronic, acute aortitis prudaoea 
no obvious effect exctmt increased irritability and distress: dearly, 
tbe diagnosis of the disease could not, under such circumstances, * 
be ventured on. Pain, thrill, and pulsation in the course of tba 
vessel, with arterial murmur coasting the Bpinc, and answeriug in 
localization neither to a murmur of the aortic nor of the mitral 
valves, would be the conditions, coTipled with great general distroas 
Bud pyrexia, most nearly warranting the diaguosis of the disease. 
But it is needless to point out the varieties of states that might 
simulate the entire series, except the aortic murmur; and in respect i 
of this murmur, the possibility of its depending on chronic diaeaso i 
proclaims the necessity of caution. 1 

According to M. Bizot, cedcma of the trunk, arms, face, and] 
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lower extremities, occurring acutely, without functioual disturbance 
of any organs but those of the circulation, indicates acute aortitis. 
But, on the one hand, I have seen the anatomical evidences of acute 
aortitis, where no anasarca had occurred;^ and, in like manner 
Dr. Parkes's case, one of the most indubitable on record in regard 
of anatomical characters, proves absolutely that the disease may 
exist in perfection without any such oedema : while, on the other 
hand, M. Bizot has not taken into consideration the state of the 
kidneys in his patients. Now, in one of the three, Bright's disease 
appears to have been positively present; and in the other two we 
have no assurance that it was absent M. Bizot's observations 
were made before renal diseases were either clinically or anatomi- 
cally paid much attention to. 

815. Prognosis, — Aortitis may prove very rapidly fatal ; it has 
certainly destroyed life in three or four days in association with 
other less serious state& The transparence of exuded lymph fur- 
nishes the best measure of the recency of the disease. Of the 
prognosis, all that can be said is, that as persons die of various 
diseases with the evidences of chronic inflammation in the vessel, 
either acute aortitis sometimes fails to kill, or chronic aortitis some- 
times pursues a chronic course from the outset ; both propositions 
are probably occasionally true. 

816. Treatment. — Were the disease upon fair grounds even sus- 
pected, active measures should without delay be had recourse to. 
Venesection or free cupping in the course of the vessel in the front 
of the chest and along the spine, or, if the disease have occurred 
in a very low state of system, dry-cupping, are clearly indicated. 
Counter-irritation, by the application of a long narrow blister along 
the left vertebral groove, which may be used also for the purpose 
of applying calomel and morphia endermically, has theoretical 
argument in its favor; for the mass of tissues, intervening between 
the skin and vessel, is in all probability sufficiently great to render 
the effect of the blister antagonistic. 

817. The internal medicines, deserving of most confidence, are 
calomel, opium, and tartarized antimony: if the excitement of the 
heart and vessel were very great, digitalis or acetate of lead might 
be simultaneously administered. Aperients and saline diaphoretics 
are worthy of attention as adjuvants. 

In employing these and other measures the practitioner must 
never lose sight of the constitutional state. 

CBBOVIC AORTITIS. 

818. Thickening of the coats of the aorta, undue vascularity of 
the outer membrane, unevenness, roughness, puckering, furrowmg, 
and channelling of the inner surface of the vessel, with various 
alterations in its calibre, producing irregular distension and con- 

• 
I Campian, U. C. H., Females, vol. tI. p. 41. 
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traction, constitute unquestioned cbaracters of chronic inflamma- 
tion. White opaque cartilaginifonn patches, studding the inner 
surface of the vessel, are likewise admitted to be the chronic fepro- 
sentatives of the lymph-exudatioDS of the acute disease. Tiie 
relationship of saline precipitation to these patches is made matter 
of dispute; the fact appearing to be, that, while the usual oidos of 
calcification is certainly atheroma, the white patch ia the occtution*! 
seat of the change, either primarily or seconaarily to the deposit of 
atheroma within itself.' 

819. But, serious as these conditions are anatomically, any svmp- 
toms to which they give rise, unless they have led to, or, at least, 
are attended by, very considerable alterationa of calibre of iba 
aorta, in the forms of obstruction, coarctation, or dilatation, prove, 
as a rule, obscure. For, although I cannot avoid mentioning, oa 
clinical and post-mortem evidence, that marked catciBcation may 
prove the source of notable pain, yet, on the other hand, that such 
change of structure, even on an extensive scale, may remain wholly 
painless, is indubitable. And, again, until the elasticity of the 
vessel has been very deeply impaired, it continues capable of 
taking ila natural part — in great measure a mechanical on© — id 
carrying on the circulation. 



Sit. 

820. That atheroma and calcification of the aorta, no matter bow 
interesting they may be anatomically, possess, per se, but a limited 
amount of symptomatic importance, Hows directly from wbat has 
been said in the previous section. On the other hand, destroying, 
as they do, the elasticity of the vessel, rendering it fragile, contri- 
buting to, or at least facilitating, the production of various aneu- 
rismol changes, and connected with two important diatheses — the 
fatty and the calcifying — the prominence of these conditions of the 
vessel can scarcely be overrated in a pathological point of view. 
Besides, in their ultimate possible innnence they are of grave 
clinical interest; for calcareous matter may be the occasion of ob- 
struction, it may be obliteration, of the vessel (in its abdominal 
portion) by protruding more or less into the interior, and aflurding 
points for the blood to coagulate around. 

821. Unless such mechanical results are produced, both subjec- 
tive and objective evidences of the anatomical changes are wanting. 
Atheroma never causes pain that I know of; the occasional influ- 
ence of calcification in this way has already been admitted, Neither 
condition necessarily interferes with the movement of the blood- 
Btream. 

822. And of physical signs of atheroma there are none oonccro- 
ing which I feel sure. But calcification of the arch ia alt«ndod 
with systolic rough murmur, either limited to the vessel, which U 

■ Prodneto, Adventllioiu, C^dopvdlA of Anal., p. 67. 
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rare, or audible also in a less intense form at the aortic valves — 
jerking, inelastic impnlse behind the sterual notch, and, occasionally, 
systolic thrill both at that point and about the second right cartilage.' 



823. 1. The term "aneurism," understood in its widest sense, may 
be deSoed as a local increase of calibre of an artery. And in this 
sense it has been used by some authors, vhile others have made 
attempts to restrict its applicatiou in many different ways. Pro- 
fessional opinion ia, indeed, so unsettled as to the proper application 
of the term, that an explanation of the meaning he, in particular, 
may attach to it, is called for on the part of every person employ- 
ing it. 

824. Adhering, tlien, to the comprehensive definition above ex- 
pressed, I would divide the gaate Aneurism into the subjoined 
apeebM and varietiea : — 



A. Peripheric i 
dating. 

B. Lateral : 
taccuialiag. 

0. Interetilial; 
diuteting. 
The anatomical constitution of these varieties of aneurism is 
exhibited to the eye in the subjoined diagram. 



fFnaifonn. 
Olobnlnr. 
1 a. Simple. 
< b. Compoand. 
[c. Mixed. 




HalM, Tol. xi. p. 830. 
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■oil of honilil pTolmilan through Iho iMifajod nitii 

tisn ot Iba itinFla und mqipuaiid ikeeoltllBg »rlaLl«ai tba ilmiila eaadlUaM of Plf, 3 
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825. Now, in the aorta, the only vessel with which we have here 
to do, certain of the above varieties are distiDguishable from each 
other by symptomatic characters, and, in reference to this important 
practical truth, may be placed in four clinical groups, thus: — 

(a.) The simple and compound lateral sacculating aneurisms of 
Figs. 3, 4, and 6. 

(6.) The fusiform and the globular dilating aneurisms of Figa, 1 
and 2.' 

(c.) The mixed aneurism of Fig. 7. 

\d.) The dissecting aneurism of Fig, 9.* 

By far the most important of these groups is the Brst. Its con- 
stituent varieties in the present state of knowledge are not distin- 
guishable by any positive signs during life; henco their association 
in this clinical acheme. 

826, The effects, signs, and charactora of aneurisms of the aorta 
differ so much in the chief divisions of the vessel that the separate 
consideration of the disease, first, in the arch, with the ascending 
aorta conjoined, secondly, in the descending thoracic, and, ihinJly, 
in the abdommal divisions, ia matter of absolute necessity. 
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827. Group a. — Simple and Compound Lateral Saceuhtitig Anetu ^ 
risms. — Affect a portion only of the circumference of the vessel; 
are generally narrower (the compound maeh more so than iho 
Bimple) at the neck tlian at the body of the sac; rarely spring 

■ Olabnlar dilattng aneariam, spparenllj most ccnmaon In tbe ««nbml artetiaa, 
I have never Bseii In the &c>rta until quite receatl/ — lis;, 1BS2. Tbe cpMlinMi ii 
now plaoed In the U. C. Haaemn, lio. 4036. 

' I itronglf doabt that the sao In Fig. b ta buoIi m it haa laeeii repramled to Im 
bf ftnthors — namelj, tbe oator ooat lined bj tku strelthed inner mentbnuiB. Thm 
■pjMTent Inner tnnio la pmbabl; nothing more than a film of adTentitinoi forms- 
UoD ; at all eventa, I bavo never seen a eso go eonalilDCed. Of Pig. S there ig b«t 
one poeitlve example known, ho far as 1 can aBcertain — Darnel;, the prspantlan, 
No. Itf42, in tbe Hunterlan Hnaenm. Another railetf at bemUl aneuriaiBi jvo- 
trtuioD of tbe Inner tlirongh th« middle and outer coata, luw been descdbad — In 
all probabilltjr, imagioativeljr. 
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from the inferior curvature of the arch ; range in size from that of 
a nut to that of the foetal head ; and are filled to variable extents 
with laminated coagula — the compound more extensively, as a 
rale, than the simple, because the orifice of its sac is comparatively 
narrow. The influences of these aneurisms must seriously difier, 
according to the precise direction in which the sac chances to en- 
large ; but a grand practical distinction of specimens belonging to 
the present group may be established, in tnis point of view, into 
the centrifugal and the centripetal — those tending to grow outwards 
towards the walls of the chest, or inwards towards deeply-seated 
parts. The former habitually attain much greater bulk than the 
latter, for the simple reason that organs of vital importance being 
secure from pressure, the essential functions are, comparatively 
speaking, but little interfered with, life is prolonged, and time 
£^ven for the free enlargement of the sac. 

828. The effects of an aneurismal sac on the adjacent parts are 
of various kinds : but all, directly, or indirectly, due to pressure. 
Mere displacement is illustrated by detrusion of the trachea, or oeso- 
phagus, sidewards or backwards, of the heart downwards; by an- 
terior bulging of the walls of the chest ; by dislocation of the 
sternal end of the clavicle,' and by depression of the apex of the 
lung.* Interference with the freedom of holbw canab is seen in ob- 
struction of the oesophagus, the trachea, either large bronchus, the 
descending cava, the innominate, left carotid, or left subclavian 
arteries — vessels which, blocked up either by direct pressure, by 
twisting of their orifices, or by coagula, become more or less func- 
tionally disable. Injury to parenchymaia is exhibited in compres- 
sion of lung-substance, condensed so as to be incapable of expansion. 
Destructive and perforative absorption of tissue may occur in the trachea, 
the oesophagus, the pleura, lung, ana bronchi ; the pericardium ; the 
pulmonary artery; the substance of the lun^ itself; the thoracic 
duct; the ribs,' sternum, rarely the clavicle, uie vertebrsa — though 
aneurism of the arch seldom, however, actually makes its way into 
the spinal canal ; the recurrent nerve, and the spinal nerves on the 
left side. Uxudatum (^ lymph often takes place between the aneu- 
rismal sac and the parts pressed on, as the ribs and sternum, the 
pleura and lung. Irritation of nerves is exhibited in various spas- 
modic phenomena connected with traction of the recurrent nerve. 
And, lastly, actual injlammatum of texture, as an indirect result of 

' The dlMirtioiiUted head maj sometimefl be disUnetlj felt rialng from its nor- 
mal Bite; «• o., CoYej, U. C. H., Males, yol. xi. p. 316. 

' Brader, U. G. H., Females, Clin. Lect. ^Lancet," loo. olt., p. 117. No Inng- 
sabttanoe reached higher in this instance, than the second rib on the aflfected side. 
The aneurism sprang from the descending portion of the arch, Jost at its union 
with the transTerse, and was combined with small flbro-fattj tnmor in both me- 
diastina. 

* Small anenrisms destroy contignons bone more readily than large ones^ob- 
▼ionslj beoanse pressure is more concentrated in the case of the former. 
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pressure, is displayed in the tracheitis and bronchitis that so oflea 
accompany the disease.' 

Now, as will be readily understood, many of the different efiectt^ 
JQst enumerated, are useful in guiding the observer to a preciM 
localization of the disease. There is a peculiarity occaaioDwly ob-- 
served in connection with these effects, which, unless oarefallj'.l 
interpreted, may lead to grave error of diagnosis. Some one or 
more of the number may disappear, giving place to others: tbn% 
well-marked cedema of the shoulders and lateral base of the nock^ 
caused by pressure on the corresponding innominate vein, may go 
wholly away, giving place to bronchial irritation. The explanatioo 
is simple: the direction of enlargement of the sac has changed is 
such manner as to remove pressure in one spot and Inuisfer it to 
another. Tlie same kind of change, though to a less degree, is ob- 
vious in occasional cases of mediastinal tumor; and in the inscanoea 
of both aneurism and solid growth, I have known the diAgnoais 
contested on the ground of such change. 

829. Physical signs. — The physical signs of a saccalatod aneurism 
of the arch are in well-marked cases extremely numerous, and u 
precisely and directly significant as, perhaps even more so than, in 
any other disease. But, on the other hand, the instances are rare^ 
where the signs are numerously associated, unless the dilatation 
have attained very considerable dimensions ; any one of the aeries 
of signs may be absent throughout the course of the disease; and 
sometimes during its earlier periods there is not a single one of the 
number satisfactorily developed. Hence it cornea to pass, that the 
diagnosis of aneurism of the arch may be the easiest or the most 
difficult of achievements. 

{a.) By inspection, local bulging is discovered, tending, when at 
all notably prominent, to the gently conical form. The riba and 
interspaces equally contribute to il* formation, when the area of the 
bulged surface is at all extensive; but when of limited extent, that 
is, at the time the sac commences first to act on the surface, a single 
rib or cartilage may alone be prominent, or the end of the clavicle 
simply pushed forwards. In cases of long standing, and where the 
base of the conical bulging is extensive, the skin becomes smooth 
and glazed -looking, the unevennees of the ribs and interspaces being 
completely removed. Concerning the seat of this bulging: if the 
eao spring from the first division of the arch including what is called 
the ascending aorta, the prominence mainly appears at the right 
edge of the sternum, in the second interspace and second cartilage, 
up to the first, and even as far sometimes as the clavicular jotnL 
But if) while the sac involves this division of the arch, il likewise 
implicates the transverse and somewhat the descending portiona, 

' For farther IlIaBlrnlIoui of tlin effevia of intratlinracio pressors, I Dliuiti In 
ordar to aroid repclilion, beg to refer Iha teaJet to \.h« aeotioa " I'r«MUr«-9igiit" 
in tbe volume on the Lung*, p. ISl. 
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the prominence, instead of lying to the right, may be placed solely 
to the left of the sternum, in the infra-clavicular and mammary 
regions, extending as far outwards as the line of the nipple;^ ob- 
viously the ascending part of the arch gets twisted to the left. 
Secondly, if the transverse division be the affected part, the top of 
the sternum, or the right first cartilage forms the prominence; but 
if the sac be of small size, actually limited to this segment of the 
vessel, and springing from its posterior aspect, there may be, or, 
more correctly, will be, no visible bulging at all. Thirdly, when 
the descending portion of the arch is sacculated, the prominence 
appears at and aoout the second left cartilage : but aneurisms thus 
situated do not oflen cause anterior bulgiug ; the vessel is here far 
away from the front of the chest, and, as matter of experience, the 
tendency of its aneurisms is to enlarge to the lefl side, while they 
expend their force posteriorly in eroding the vertebrae. Whatever 
be its seat, the superficial extent of the prominence is less than the 
diameter of the sac; the bulged surface corresponds to* the most 
prominent part of the latter. The actual area varies between the 
size of half-a-crown and that of a large cocoa-nut Deficiency of 
bulging is rarest where the sac lies to the right; commonest, where 
it lies to the left ; of medium rarity, where the horizontal and cen- 
tral portion of the arch is implicated. 

Movement, pulsatile, expansile,' and synchronous with the heart's 
systole, may be seen in the bulged part of the anterior chest; and, 
in some cases, motion of more abrupt and non-expansile character 
is very perceptible to the eye above the clavicles, evidently com- 
ing from below and as evidently produced by a body of some size. 
But if a sac, even though of massy bulk, be filled in great measure 
with fibrin, while a dwindled current of blood trickles with more 
or less difficulty through a small channel at the furthest aspect from 
the anterior surface of the chest, that sac may, especially if seated 
in the descending part of the arch, be as absolutely pulseless to the 
eye as if totally unconnected with the arterial system. 

(&.) The hand, applied to the bulged surface, appreciates more 
accurately the motion of the sac — generally a very little behind 
the apex-beat of the heart in point of time, its systolic impulse is 
sometimes, as far as the sense of touch can determine, synchronous 
with this. By systolic impulse we mean that synchronous with the 
systole of the heart : if the vessel alone were considered, this im- 

> EUmis, U. C. H., Males, toI. ii. p. 262. The sao in tbU remarkable case com- 
menoed two inohee abo^e the aortio vaWes, and terminated close to the left snb- 
olaTian ; the innominate artery was carried to the left, so as to lie in front of the 
oiigin of the left carotid. 

* The expansile character of the pnlsation was shown to the eje remarkably in 
the case of Warren, U. C. H., yol. yiii. p. 2R, 1849. A belladonna plaster had 
been placed orer the anenrismal bulging, whioli was remarkably broad-baaed ; as 
the plaster produced an uncomfortable feeling of tension at first, it was slit across 
horisontally ; subsequently, with each throb of the sao, the edges of the incision 
direrged by about a line. 
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pulse would of course be called diastolic. In certain instances, l»y i 
no means in all, tbe impulse is double, a receding 09 well as na ex* ■ 
panding motion existing — nay, in some casea of the sort, ibe dift* I 
tolic action amoants to distinct impulse against the ohest-wallg I 
instead of, as usual, a mere receding jog. The force of the sysLotiM 
impulse is sometimes extreme; even from a eac of email siKe, antll 
mainly seated behind the sternum, which may have underronvl 
but very slight erosion, the throb may be sufficieully strong to sbaki) I 
the head applied to the stethoscope.' 1 have known the diutolio'l 
impulse even similarly forcible,* In character, throbbing simply 
or thrusting and heaving, doll and inelastic (the latter conditioft ' 
marked in proportion to the quantity of 6brin in the sac), there 
are cases in which it is very positively undulatory. When the 
walls of the sac reach directly to the surface — when they bare 
bulged this considerably — when there is a free passago thrtiugh the 
sac — and when laminated coagula in but small quantity lino its T 
interior, the current of the blood passes with wave-like motion I 
directly beneath the finger laid on the skin.* The seat of palpabla J 
is the same as that of visible actioru When the descending por- 7 
tion of the arch is aneurismal, the impuiseof its transverse division, 
which we will suppose sound, may be considerably intensified, M 
felt by a finger placed in the sternal notch ; or it may vonr frotfl 1 
day to day, independently of any conconiitant change in Ina tm- I 
poise of the prominence directly over the sac — a circumstanotfl 
sufficiently calculated to puzzle the observer aa to the real seat a" 
the disease. Aneurisms seated in this part of the arch tend also ti 
raise ita transverse diviaion slightly above the natural level. Itf 
rare instances, very positive impulse may be detected in the inter)! 
scapular region, more frequently on the left side than the right — aJ 
fact explained by the relationship of the arch on the two sides w4 
the spinal column. Sometimes unnatural impulse in the region ot' 
the arch may be detected by laying one hand on the lop of the 
sternum, the other in the inter-scapular region — the single basd 
having failed to distinguish anything abnormal. 

Systolic vibratile thrill of variable amount may attend the im> 
pulse, or be perceptible even where distinct impulse cannot bo 
detected. In aneurisms of the group under consideration, thrill ts 
less constant than in the group of peripheric dilatations; bat I 
have known it intensely marked, sufficiently almost to tickle the 
hand. It appears to attain its maximum in cases of lateral saoco- 
lation grafted on general dilatation. Thrill may be limited to tbe 
bulged surface, extend alightly in all directions beyond its conSnoB, 
or be perceptible above the clavicles and sternal notch. The sim 
may be more distinct in the latter situation than over the aao itselt 
Thrill may exist at one time, disappoar aad return more forciblj 

I Downle. U. C. H., KsIm, toI, ir. p, 374. 

• , BttendiDg U. C. H., IBtil. 

* Harris, V. C. H., I1>1«, lira. oil. 
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than ever — a fact in some instances explicable by the varying state 
of the blood in respect of anaemia, in others referable to changes 
in the state of the sac, its contents, and its inlet.^ 

The vocal fremitus may be annulled, over a sac of medium size, 
under the right clavicle.* 

(c.) Aneurismal sacs, according to the direction in which they 
point, increase the measured distance from the sternal notch to the 
nipple, the middle line to the nipple, or both. They interfere with 
the measurable chest-expansion of breathing on the surface corre- 
sponding to themselves, and may restrain this very greatly by 
pressure on a chief bronchus. 

(d.) Dulness, with resistance, under percussion, exists in the sur- 
face nearest an aneurismal sac. The reasons why the superficial 
extent of dulness should prove, practically speaking, less than that 
of the aneurismal pouch and artery, from which it springs, com- 
bined, have already been explained [261]. An area of some square 
inches may be rendered dull by sacs of very large dimensions. 
The observer must always bear in mind the possibility also of the 
real dulness of a sac being factitiously increased in extent by 
adjacent consolidated lung, or solid accumulation in the medias- 
tinum. 

The seat of dulness in front of the chest bears the same relation- 
ship, as that of prominence, to the different portions of the arch. 
As a rule, it is most easily and completely detected to the right of 
the sternum and in connection with the ascending portion of the 
arch and its angle on the right side ; but if twisting of the vessel 
take place, the deficiency of resonance, even though the ascending 
portion of the arch be implicated, strikes us most obviously to the 
left of that bone.^ Nor can it be said that a sac springing from 
the descending portion of the arch, even when small, fails to affect 
the percussion-sound; but, for obvious topographical reasons, it 
does so proportionately less, both in superficial extent and in 
amount A sac originating in the horizontal part of the arch im- 

Eairs the natural osteal quality of the resonance immediately 
elow the sternal notch, the edges of the lungs being pushed side- 
wards to a variable extent : it also affects the sound aoove and to 
either side of the bone. Whatever be the seat of the pouch, it is 
important to ascertain positively whether the dulness connected 
with it does, or does not, reach completely into the acromial angle 
of the infra-clavicular region. Aneurisms of moderate size seated 
in the horizontal and descending parts of the arch give dull sound 
posteriorh in the inter-scapular regions ; and a large sac, even though 
derived from its ascending portion, will impair the resonance be- 
tween the right scapula and the spine. 

I E. g.y Case of Harris, loc. oit. — ^ThriU disappeared December 4, reiamed De- 
cember 21. 

* Mr. , seen with Mr. J. Tapson, Ootober, 1852. 

> Harris, U. C. H., Males, loc. cit. 
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If a sac be moderately stratified internallj with fibrin, the cha- 
racter of its resistance is nowise speciaL I^ on the contrary, it be 
closely filled with sach ooagnla, and the amount of fluid blood 
within it be small, the resistance is dull, inelastic, and putty-like. 
This kind of resistance is significant enough, when discovered; 
but it is scarcely necessary to add, that either for the purpose, of 
eliciting this, or any other, character of percussion, the least rough- 
ness in manipulation is not only awkward and uncUnicalj but actu- 
ally dangerous* 

In a former place [261], I have touched on the question of the 
smallest amount of dilatation of the arch capable of being demon- 
strated by percussion. Under a concourse of £Eivoring circumstances, 
we have seen that a very small increase of size may be so disoovered. 
The ineflSciency of percussion increases with the smallness of the 
sac and its distance to the left of the median-line. There can be 
little doubt that more than one small aneurismal sac, in the middle 
division of the arch, has escaped detection, simply because percus- 
sion was not performed below, and at, the sternal notch. 

(e.) Few diseased states give rise to such variable auscultatory 
signs, as a sacculated aneurism of the arch — a fact sufficiently 
proved by the following series of conditions of sound that have 
actuall V fallen under my notice : the list probably might be in- 
creased from the experience of others. Through the stethoscope, 
placed on the most prominent part of the surface, I have heard — 

1. A double sound, both divisions of which are rendered murmur- 
like by suspension of the respiration, and both are weaker than the 
sounds at the base of the heart. 2. A double sound of the same 
characters, except that its divisions are louder than the basic sounds 
of the heart. 8. No sound at all, properly speaking; but a dull, 
impulsive impression, systolic in time, that simulates sound. 4. A 
systolic impulsive impression of the kind, with a pure ringing 
second sound.' 5. A systolic blowing murmur, harsh in quality — 
harsh to the same, a greater, or a less amount than elsewhere in the 
artery close to the sac ; with a dull muffled diastolic sound. 6. A 
roaring, grating systolic murmur, stronger than at the base of the 
heart, the aortic valves being constrictively diseased, and the blood 
spanaemic ; with a diastolic sound. 7. A double rough murmur, 
the systolic division louder than the diastolic. U. A double rough 
murmur, the diastolic division louder than the systolic. 9. A sys- 
tolic sound, with a diastolic murmur — a very rare combination. 
10. In systolic time, sound and murmur both, and distinct from 
each other ; in diastolic time, a loud, ringing, clanging sound.* 

It is to be understood of all these varieties of aneurismal audible 
signs, that the influence of valvular disease in their production is, 
as matter of observation, supposed to be excluded. 

> Bell, U. C. H., Males, t61. tU. p. 168. 
' Moii&rtj, U. C. H., Males, toI. zi. p. 164. 
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Aueurismal sacs may tten be, aa it were, silent, or be tbe seats 
of sound or murmur, eitber singly or both combined. On ibe 
relative frequency of these diSerent acoustic states I can make no 
positive assertion; nor do the elemenla for such assertion exist 
anywhere, that I am aware of. But of one fact, that mnrmur is 
vafltly less frequent than the language of the majority of writers 
would indicate, no one, accustomed to clinical observation, eoter- 
lains the least doubt. Another fact not generally known, or at 
least habitually lost sight of, is that the conditions of sound or 
Diurmnr over a sac not only vary at dificrent periods of the dis- 
eaae, bat even occasionally, from day to day, in different postures, 
and at difTerenl phases of the respiratory act. 

The sounds heard over aneurismal sacs are, generally speaking, 
identical in special character with those of healthy arteries — they 
are simply more inteoae. But occasionally, a peculiar character in 
the single or double sound of au aneurismal sac, when completely 
free from murmurish quality, may be perceived, that seems best 
designated by the phrases pumping or sucking: this variety is not 
without diagnostic significance^ 

Of the particular attributes of aneurismal murmurt, the following 
are worthy of clinical attention. The quality of the si/atolic mur- 
mur may be simply blowing, or blowing with a peculiar hoarse 
hollowneas (which, when well marked, ia important in diagnosis), 
grating, rasping, sawing, filing, or, if the blood be spanromic, roar- 
ing. Variable, but generally low, in pitch, this murmur may be 
of higher pitch, nevertheless, than a coexistent systolic murmur at 
the l»se of the heart,' Short and abrupt in the majority, prolonged, 
almost drawling, in the minority of coses, its intensity may reucb, 
or even exceed, that of the loudest murmurs produced within the 
heart. The strength of the diaatotic murmur, though variable, is 
raroly great, absolutely speaking: in quality it is generally softer 
than the systolic ; it is not constantly present, not only at different 
periods of the same case, that has at one time presooted it, but even 
with successive beats of the heart. Generally best audible over 
the most projecting point of the prominence, murmurs may, on the 
contrary, attain their maximum loudness at the edges of this: or, 
even when the main part of tbe aneurbm lies considerably below 
the clavicles, they may be strongest at the base of the neck — pro- 
bably, under the latter circumstances, thick layers of fibrin are 
accumulated in the lower pans of the sac: or, lastly, they may, in 
very rare cases, exhibit greatest intensity on the left side of the 
spinal column. 

The mechanism of these murmurs seems to be aa follows. The 
systolic is either produced by the passage of blood over a surface 
roughened by fibriooua masses, inequalitiea in the coats of the 



■ I do not belleTfl, howerer, that • 
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vessel, and calcifications; or it may oome ot the rippliug motioa I 
given to the fluid on ita entry Trom a portion of tube of natural 1 
calibre into one more or less dilated, espedally if the dilatation b^ I 
abrupt ; or it may be caused by the flow of blood through the com* I 
paratively narrow and more or less rough orLdce of the sac; or^ | 
not directly dependent on the aneurism itself, it may procee<l frooi j 
a spot of the vessel pressed upon and rendered oarrow by the saa j 
Or it ma; originate beyond the sac, and arise from the passage ofjl 
the blood-stream from the dilated part of the vessel into that of a 
natural calibre.' Oa the other hanu, diastolic murmur seems JuqI 
to the reflux of blood from the sac through its orifice; and as thai 
force of the reflux current must be comparatively slight, so, as fta 
rule, diastolic aneurismal murmurs are feeble: sometimes, whasrei-fl 
undue force is given to the back -current by coexistent aortic re- 1 
gurgitation, the diastolic murmur, especially if the sac be very oloas 1 
to the origin of the aorta, acquires unusual intensity. When the 1 
entry of the blood into the sac is murmurless, and its escape pro- J 
ductive of murmur — that is, when diastolic murmur alone crd ba J 
heard — the peculiarity probably depends on some special couditioA.'J 
of the orifice of the sac, whereby a smooth surface is presented I 
to the entering blood, and a surface, roughened by movable flbria 1 
or otherwise, opposed to the receding current. 1 

A number of conditions tend either to enfeeble or intenai^ ] 
aneunsmal murmurs. If the heart's action be very weak ; if toq J 
sac be filled in great measure with fibrin; if the aac bo incapabla J 
of much expansion ; if the orifice of communication between tbf 1 
sao and the artery be very large, inasmuch as the current la the^J 
too free; or if that opening be at once very narrow and stnootl^l 
inasmuch as possibly the stream is then too small to generate tuAiM 
able sound — if any one of these conditions be present, a sac, othan I 
wise well constituted for the purpose, may fail to furnish murmorr m 
On the other hand, great roughness of surface, neighboring pressura I 
and the presence of good conducting materia! round the sac, wiU J 
intensify, really or apparently, these murmurs. Mere sounds may 3 
sometimes be rendered murmurish by suspension of the brcalli fin, J 
a moment — a fact to which it is not easy to supply a satiafactoryl 
olue. ,J 

A murmur may be suddenly generated in a person, known sal^ 
sequently to be the subject of aneurism of the arch, be audible Dot^ 
only to himself, but to bystanders at some distance oS, pervade tfa0 i 
entire arterial system, though of maximum loudness at the uppor | 
pdri of the chest, and disappear, at least as a phenomeDoa auaiwo 
without the aid of auscultation, mediate or immediate, as suddeal/ 
as it came.' More than one hypothesis readily suggests itwlf in 

■ Mr. , Been with Mr. P. DoOy. 

■ Facia all illailrated liy the case ol Ur. , seen with Mr. PoUajd, 9t Btutof' 
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explanfttton of this singular coDdition; bat, as I have no post- 
mortem evidence, proving the reality of any one possible mechan- 
ism rather than of another, I abstain from conjecture. 

880. Symptoms. — (a.) The weight and flesh of aneuriamal patiente 
undergo very coD^derable reduotion in a certain share of cases; 
while inatances, where the sufferer continues stout to the last, or 
almost to the last, are far from very nucommoD. The centripetsl 
or centrifugal process of the aneurism does not always explaiu thia 
diSbrence ;. if, on the one hand, the greater disturbance of important 
functions, attached to the former mode of progress, tends to produce 
rapid emaciation, the protracted, though less acute, functional mis- 
chiels endured in the latter eventually work out the same result. 
Besides, these two topographical modes of progress are sometimes 
so mixed up that in not a few cases it is impossible to place the 
disease exclusively in one or the other category. But from the 
tuialysis of seventeen cases of aneurism of the arch, of which I 
h»ve notes, the inference clearly flows that the presence or abseaoe 
of pain of serious character is the real element in determining, or 
warding oft", early emaciation. And that pain is very decidedly 
greater in cases where the dilated vessel bears either against the 
cbestwall and intercostal nerves, or the epine and vertebral groove 
— hence where the course is centrifugal. It appears that extreme 
etnaciatioQ has sometimes been mechanically caused by pressure on 
the thoracic duct. The face, trunk, and limbs waste pari passu — 
the face not presenting that relative fulness often so remarkable in 
the emaciation of phthisis. 

There is not any attitude, posture, or mode of decumbency pecu- 
liar to the subjects of aneurism of the arch, as a class and for a 
permanency; in bed the patient usually lies on the back, with the 
head moderately high. But for the relief of particular kinds of 

Kessure, peculiar attitudes may be assumed; thus, where a sao 
ars upon the trachea, the patient steadily keeps the bend for- 
wards, or forwards and sidewards — and also frequently raises or 
throws back the head suddenly, keeping it in this posture for a 
time, so as to project the sac forwards from the windpipe,' When 
paroxysmal attacks of dyspncea, from tracheal pressure or irritation 
of the recurrent nerve, occur, the sufferer sits up with bis head 
supported on his hands, the elbows resting on the kneee, or bends 
over the back of a chair, ice. The sleep is not affocted by the aneu- 
rism itself; but if pressure exist, the ordinarv slumbers are fitful, 
interrupted by starts, and frightful dreams. During the urgency 
of broDchitic and asthmatic seizures, the patient may pasa night 
after nigbt out of bed. The easicat attitude in sleep may be one 
which to a healthy person would prove unbearable: thus with the 

' lu a eu« Noentlj imd, lh« existence of tU* httblt, combtnad trltti illgbt gnaw* 
lug lnt«na4pnlBr pain, dr«w my stt«nt1<iD to lliu trob cit lb« tort*, wUare, irllh 
maoL illdScnilj, the pbyiie&l t\gat of a smaU uo wan> elldtod. 
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bead enpportod aidewaya wholly on the hand ;' postures of ihe kinda 
may also be asaamed consenaually during sleep. 

The expression of the face varies: it may Iw calm and not iodi-, 
cative of suffering, except during paroxysms of dyspncaa, growi 
then, terrified and imploring; or habitnallr oroae and irritable- 
anxious and woru; or simply significant of profound distreaa. 1 
differences in the original temper of patients modify thetr fac 
expression during this, as all other chronic diseases. The color of | 
the face may be to the last florid in the main, with slight lividily;' 
or habitually livid ; or in no single point remarkable; or pale, eal- 
low, and cachectic-looking: the latter alone is in the least degree J 
distinctive. I have known the expression of the face singularly i 
altered by distension of the angular and adjacent part of the fronl^ j 
veins.' 

(h.) The skin of the general surface, though sometimes sallov, 
cannot be said to exhibit any habitual special tint. Sweating, the J 
reverse of an ordinary symptom, I have nevertheless known give I 
considerable annoyance — and this where the lungs were sound. J 
The lower extremities remain singularly free from cedema; a fad 1 
often finding its diagnostic application. I have known slight balb> ] 
ousness of the finger-ends, confined to the side on which the sup- I 
ply of blood was limited through the influence of the sac* (Edema 1 
of the base of the neck, the face, and the upper extremities, and oo* \ 
or both aides of the thorax, follows pressure on the superior cavii, | 
or one or both innominate veins. The peculiar spongy elastic f\d> 4 
nesB of the base of the neck, looking like a collar of flesh, due to J 
capillary turgescence, is also observed. The integuments over the 3 
sac sometimes alone become oedomatous, from irritation or meraJ 
distending pressure. The temperature of the arm, of which the cir^M 
culation is impeded, may fall very notably below that of its fellow.'f 

(c.) The joints are not affected; no positive oonneclIoD ( 
between either rheumatism or gout and aneurism. ^ 

{d.) The lips full, tumid, and livid, the tongue oedematoos fet tht J 
edges, and of purplish tint, the mucous membrane of the pharynx, ' 
thick, livid, and coated with viscid secretion, when other aigna oi ' 
venous pressure exist, display, if these be absent, no pecaliarity of 
appearance. Dysphagia, slight or severe, felt more in some postures 
than in others, paroxysmal or permanent, or both combined, or ia 
some severe cases disappearing completely for a while, after having 
been a constant condition (a change sometimes explicable by di- 
minution of pressnre through hemorrhage from the sac), ia a symp- 
tom of considerable frequency. More commonly attending tbe 
disease in the descending and transverse parts of tuo arch, dysplia- 
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gin isaj be absent even in tbo former case,' and coexist with a 
medium-sized sac springing from the right angle of the arch.' The 
intensitj of dysphagia ohviously depends it) the main on the gene- 
ral and local nervous susceptibility of the patient ; a slight amount 
of pressure on the oisophagua will produce greater difficulty of 
deglutition in some persons, than actual perforative destruction of 
the coats of the tube in another.* Blood may be discharged in 
large quantities, from rupture of the sac, into the oeeophagus — an 
event which, moreover, need not prove immediately fatal. Whether 
alight oozing of blood may take place by filtration into the csso- 
pbftgus, and be discharged bysputation, without actual hemorrhage, 
I do not know from osperience ; but there can be no reasonable 
doubt of the possibility of the occurrence. The appetite fails alto- 
gether, if the aneurism be the source of pain; commonly it ia capri- 
cioua. Blood in small quantities, darkened and otherwise altered 
by the gastric fluids, is occasionally vomited, after having trickled 
into the stomach from filtration through the walla of the sac and 
(esophagus; blood of similar origin may also be traced in the stools.' 
The bowels are habitually constipated in advanced caaea, probably 
fVom the patient's inability to take exercise; flatulence distreasea 
many, even male, patients; piles and pruritus about the anus seem 
to be more frequent than in the average of persons of equal age, 
Aacitee does not occur, 

(e.) Painful, hoarse, clanging, laryngeal cough, laryngeal rhonchi, 
dry or moist, audible sometimes at a distance^ and, dyspncBa, at once 
habitual and increasing paroxysmally, coupled with various morbid 
states of voice, indicate deep disturbance, functional or organic, or 
both, of the larynx. The speaking voice may be husky, muffled, 
cracked, and hoarse; or simply weakened, or tremulous and vari- 
able in pitch, or actually lowered in register. The hoarse variety 
appears to depend on chronic laryngitis, with diminished current 
of air — itself, in turn, traceable to pressure on the trachea; pressure 
on a main bronchus is not sufficient for the purpose. (Edema of 
the glottis, depending on congestion, venous or sub-inflammatory, 
has in some cases been found. Paralysis and atrophy of the roua- 
cles of one side of the larynx, coupled with fiattening and comprea- 
8JoD of the recurrent nerve, explained extreme vocal feebleneas in 

< Bnder, U. C. S., Pemitles. loo. oit. 
■ Downi*, V. C. a., U&lea, loc. cit. 

* A perfontion tbe aize of a shilling mhj exStt wllboat tli« rer7 1«>*t djiphagla 
OMuniDg (taring Ufa i tbongli. too, tlie oarreutot blood in tliviue must have bomtiili- 
fMlljr AluiOBt agninsl tbegall«t ; ILongh, too, UiawiJlof theuw mm; be gone al Iha 
nol, and portions o[ its flbrinoiu ruagola protrode ilightl; into tb< Interior of lliB 
AMptakgai: Brad«r, U. C. B., Femilua, loo. oit. ; 1 npMtedtj aair this womui 
■wallow with p«rf«Dt eu«. la Eiug. too, D. C. H., lUlea, loo. Cit., > smalleT [wr- 
foration eiiated vilhont djBphi^a. 

* I htve met Tilb one case of repeated bemorrbage thnmgh the moalh, havinit 
all tb* charaeterB of hamatemwis, and in which, the Inngi and atomaeb not baiiix 
damonalrabljr ansoand, tbisre ware leTeral algDi and ifinptoiiu of a ' '* 
wnfo snh. 
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» oue obaerred bj Dr. Todd. Tretaaloaaiiefls and nmuoni 
bare been uwed lo simple preosare on, and duplaoemi 
trachea. Paroxjsmal dmhooia is expjjuoed hr irritatiTS 4— 
of the recorrest nerre. The tnuhea, clmmiculj iaflame^^ 
Ibe aabgect o( irritative oompneBioci, b tender to the loodi ; 
Btridolooa breathing ia in pait doe to tbese oooditioDs. 

YariooB fortns of pata are, or maj be, felt in the cbest. PXratil 
immediately over the aneorismal prominenoe, pain may be pro* V 
dneed by oiere disteiuioD, by local pleurisy, or by initatioa of tb4 1 
iatercoeial twrrea. Seooodly, pain in tbe neck and arms, down t« I 
the Soger-ends, is traceable to irriution of the branches of the j> 
rical and brachial plexases. Thirdly, pain of a pecnliar gpawiDQ | 
terebrating character, constant, bat inereaaiDg paroxysmuly fran I 
time to time, exists at the dorsal spine, if the vertebrse aie andep;! 
going absorption. Fourthly, local pain and tenderness over ttel 
sternum, is sometimes connected with periosteitis adratMdng to sup- 1 
punition.' The second class of pains are of shooting, pieroiag, ova 
slinging character, ma; be brought on by the slightest movemeob 
even that of turning in bed, and are more or leas parozjsaia]. Tw 

Snawing pain in the back cannot, as some persona have sappoaedf ■ 
epend on irritation of the roots of tbe spinal nerves, or it wonh^q 
oontrar; to what is the fact, radiate la the couree of their brancheawJ 
The tendeme^ of an aneurisoial prominence is sometimas eztremft'l 
— and in certain cases associated with a sensation of heat, peroep* I 
tible also to the hand of tbe observer. In addition to all thea*! 
sulTcringa, a feeling of fulness, weight, load, tightness, and ortpre**! 
sioQ is experienced within the chest, in some instances coopled ffitb'T 
a dread of movement, lest something shonM be displaced by tbs ' 
change of posture. There are patients who suffer seriously from 
^)a6modic contractions of the diaphragm, or senKition of constric- 
tion round the base of the cbest — the obvious resTilta of irritation of 
the phrenic nerve. 

Tbe state of the respiration varies. If there be no pressure on 
the tubes, or irritation of these, or pressure or irritation of the vagi, 
recurrent, or pnlmonary nerves, the breathing is calm. Where any 
of these conditions are present paroxysmally, the breathing ander- 
goes temporary acceleration in proportion to their amount. Or, if 
they are permanent evils, the breathing ts labored, whistling, etridu- 
lous, audible at a distance, and the patient commonly pointa to the J 
trachea, at the eternal notch, as the soorce of difficulty. The num- I 
ber of respirations per minute almost always exceeds the average I 
of health more or less — I have found it range from twenty-four (o 
fifty six. The onlse- respiration ratio is subject to great variation ; 
thus, in one of tne cases already referred to, the mean ratio through- 
out the time of observation being as 2.9 : 1, the extremes were aa 
6.S : 1, and as 2.8 : 1; in this instance, the variations of broDcho- J 

> Toimls, U, C. H., M&Im, loo. alt. 
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laryngeal syj^ptoms farnishod a key to the rises nod falls.' The 
chest-play is more or less confined. If a main bronchus be en- 
oroacbed on, or the mass of one lung diminished by pressure, the 
play on the correspouding side will be relatively deficient; and 
there may be special want of expiratory rather than of inspiratory 
power.' Dyspnoea in an almost invariable effect where the sac is 
of any bulk, though all annoyance of the kind may positively be 
wanting where the sac is even boge,* In many instances the first 
symptom attracting the pattent'a attention, and commonly increasing 
gradually in intensity, dyspnoea aoquirea, catena paribfis, most 
lotonsity when the horizontal part of the arcb is aneurismal. In 
addition to the pulmonary causes of the symptoms enumerated 
above, may be mentioned pressure on the auricles, pulmonary veins, 
or pulmonary artery, and passing accumulatiou of blood in the right 
cavities of the heart. Dyspnoea is prone, too, to occur paruxysm- 
ally at night, from accumulation of sputa, pressure on the trachea, 
produced by accidental movement into sncn postures as throw the 
sac against that tube^ and probably from reflex action. The act of 
deglutition sometimes induces a severe fit of obstructed breathing. 
Cough, rarely absent, may be loud, dry, aud paroxysmal, par- 
oxysms of the kind sometimes terminate in a syncopal state, or, 
af»r great effort, are relieved by expectoration of a thin, watery 
fiuid. Unless, under the inSuence of accidental infiammation of 
the air-tubes, there may be no expectoration at all. Blood may be 
discharged through the trachea in different manners. The sac and 
windpipe undergoing an extensive rent, a tremendous flow of blood 
may take place, and kill instantaneously ; or, syncope occuring afWr 
copious discharge, coagula form and plug up the opening for the 
time; upwards of a quart of blood may ^ [loared oat under these 
circumstances without immediately fatal result; still such tempo- 
rary preservation of life is a rare exception to the common issue of 
aucD ruptures. Or, lastly, the expectoration may be habitually 

■ Bnder, tT. C. H., ?«miitas, loo. olt. Bat ibis e:ti>Uo&tlon will nol a1«itjt hold 
good : 1 ratio of -1.4 : 1 ma? oolnoidti rith very considerable irritation of tha wbola 
broaolio-traclival Iracl. — Hauh, V, C. B., Hales, vol. ix. p. 210. 

* Tkn*, in Brader, Uie meunretaeuU ot the ohest below thd bid of Che mamma, 
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Beaoetha totjtl pla/ on Ibe right Bids eqQBUedthree.eight]iE, 00 the l«tt two-eighlhs, 
of an iDoh. The left bronohns was "dUtnrted, and almoal obliterated bj pnttan 
td the aae." Benas it apptan, too, that the eiae«» of Ibe right orar the taA aide, 
U tha and of full inspiratioD, wiu half an inch ; at the end of fall expiratloD, 
Uu«a-«ighths of an iach. These results prore that there was a (lallcleiiu; of expl- 
ntion on the left aide. Tbej are oorroborst«d hj the facta, that the dKrarcnae be- 
twssn toll inipiration and fnll exjilratloa on the right lide equalled thme-elghthi 
ot an Inah, od the left onlj a quarter of an inch ; while on the lefl (Me there waa 
no diHereoce, on the right a diOerenee of a qnartu Of an inch, between the mediiua 
ftate and full expiration. 
* BarrU, U. C. H., llalM, loo. elt. 
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tinged with blood, so as to prod uce the red-currant jellKappeusnoef 1 
such expectoration, which ia very nnusual, doea not always derivs I 
this character from blood filtrating from the sac, but sometimes froa I 
pressure on the vessels of the luQg.' Moderate discharge of blood, ] 
by diminishing the size of the sac, and also by diminishing c ^ 
tion, sometimes affords great temporary relief of urgent symptoma. | 
The following brief abstract of a case which fell under my obsorva- I 
lion, some while since, illustrates some remarkable points in Um | 
natural history of aneuriamal hemorrhage. 

Mr. B. P., Jnne 9, 1657. ^tatig about 45, complains nf olistinftte i 
thout right chest, with ft feeling as if crashed on level of right pci^tomliB laqor, ' 

this BenBulion often waking him up at night. Nott" i—i"."- _.^.~ ;• 

longs : over-actioD gf left ventricle, with tODelees first si 

DO evidence of aneariGm, carefully looked for on ftcconot of above sjnptomi, ( 

" ~ ~ '"'" pDrcaasion-aigns of aneurism, right second cartilage, the dnlneM i 



extending across top of Bternain ; very slight conical-looking promineaoe in foit J 
mer site; pnUation faintly viaible and palpable; no thrill; 



doable sound, second twanging, no mnnnur; slight dysphagia; bvqncnt (tiddi> J 
Qcse ; right radio] pnlsc Bcatcel; eqnala one-third of the left in breadtA uj 
force. •FBDnary 4, 1858. The prominence has enonnoQelj incrcasod ; cbest-wall 
fwlssothin that dare not place sl«thoGGope on it; radial pnlse* a« Wore i tigba 
papit slightly larger and more Blnggish tnan left; occasional onpressioll; Ten 
Blight cough ; dysphagia as before. Bupture of the sac tbrongn the cbiwt-wul 
now appearing imminent, t made arrangements with Dr. AUchin, who liTod in 
the neighborhood of the patient, for such measnres as appeared advisable ia tht 
event or its occarring. Jannarj 26, 11. :W P. M., raplnre took place ; 30 tO 40 
OE. of blood lost, without syncope ; gmdually ceased in aboat three hoan. 
Gradual rally, with occasional oozings. till Feb. 5lh, when copions flow occun«^ 
thoagh less than the first Feb. 9, discharge to extent of about 40 os. Froa 
this time to March 8th some five or sii bleedings occurred, varying in qaantilT 
from 2 OE. and 3 oe. to 6 oz. or 8 oi.; on this day a scrions discharge to UDOmit 
of from 30 02. to 40 01.; Irom this to the 17th March frcqnent slight oosy dl*> 
charges took place, on which day a sudden burst of blood was followed by i» 
stantaneone death, the clots resembling slightly colored aixe, and the discolond 
linen of salmon tint During all this time the Grst local application wu never 
removed, consisting of lint, tow, and matico-luaves, saturated with alam aad 
tannic acid (the two lutter frequently rcnewnl) ; icojiags were kept ooDstaatljr 
applied also. From Feb. 5th to the end of that month tile nervoui erelhiam A 
the patient was so extreme as to render him at times almoBt maiiiacal ; this itaUt 
was controlled by the free use of morphia. 

On removing tlte mass of lint, &c., after death, it was fonnd this lay in direct 
contact in two places with coagula within the sas, the openings iu the cbest-waB 
being severally about the size of a penny and a halfpenny. Two &nger< iatro- 
dncra easily reached the aortic valves. Hence this patient must hare lircd fov 
nearly two months with a gradually increasing extent of his cbeBt-wall and 
replaced by lint 

Certain physical signs connected with the lungs are worth atteo- 
Uon. Where the trachea is pressed on, the supra-sternal regioo 
sinks in very deeply on inspiration; rhoncho- respiratory fremitua, 
in consequence of the powerful stridor of respiration, is carried to 
Pulmonary percussion-dulness comes of vaii- 
ised by the sao on the substance of the lung, 

■ Bradat's oa>«, loo. eit., p. Ul, 
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diBplaceroent, condenBation by pressure, and collapse from oblitera- 
tion of bronchial tubes. Respi ratioD-aound may bo deGcient to 
almost suppression, Trom bronchial pressure, through part or the 
whole of one lung, while exaggerated respiration exiau elsewhere. 
Condensed strata of lung yield high-pitched bronchial respiratton ; 
and dry and moist bronchial rhonchi are audible. Jerking rbythm 
may sometimes be oaused by the pulsation of a loose aac against 
the trachea or long. 

(/.) The hmrt may become hypertropbous, especially if the sac 
originate near the sigmoid valves ; but such effect is by no meaas 
constant; I have known its size fall quite within the limits of healthy 
bulk under the circumstances. In some cases, the relative widths 
of the arterial outlets of the heart undergo perversion ; in one re- 
markable instance, the pulmonary orifice, wnen opened out, mea- 
sured two and a quarter inches, while the aortic reached four and 
three quarters; this state of things must, in all probability, seriously 
increase dyspnoea.' Inequality of force and fulness of the radial, 
carotid, or subclavian pulses, at corresponding points of the two 
aides, occasionally exists. Though other explanations have been 
BUggeated, it appears that pressure or obstruction with coagula at 
the aortic origin of the weakly- beating vessel is the only positive 
cause of the difference.* The vessel on the affected, beats a little 
later, too, than on the sound, side. There is a certain sharpness 
and jerking character in the pulse, sometimes not unlike that of 
alight aortic regurgitation; but the superficial arteries do not beat 
visibly. The pulse is sometimes bisferiens ; however, observation 
does not justify the notion that the second wave depends on reac- 
tion of the aoeurismal sac. The veins of the chest, of one or of 
both upper limbs may be enlarged, full, and knotty, somelimea so 
firm that they cannot be flattened by pressure ; those of the arm 
have been known to undergo complete obliteration by coagula.' I 
have never seen pulsation of the jugulars in these cases. The 
situation of the obstructed veins will guide to that of pressure, 
whether on the superior cava or either innominate vein alone. 

{g.) The bronchial glands are sometimes enlargeil, and increase 
the percussion-dulness of the aneurism in the back. 

(A.) The urine frequently contains excess of urea; it is free fVom 
albumen : on the whole, it is, quoad diagnosis, insignidcanL 

(i.) The genital organs present nothing special 

■ Doimie, U. C. H., HdiM. Ia«. all. 

• CTuuige 1q the pnlMS toaj, aa might be knlislpKtad, be pnttj speedily effsetad. 
Thus, In U&ck, V. C. H., loc. clt., p. 210, "tlte left ndi&l wu U«hlt>, yet iharpuh, 
tb* light H> ezcMiiBiTelr f«»ble that It «u with dlffioaltj ooanted." Dr. B«j-uot4a 
lud te*a thU patient one fcirUilght before, and ww pcMiti'e no differetiov then ex- 
latwd lielireaii the two pulsee. Where dllTeraDoe of the kind occun, the atteriea of 
tiM lower extreniities should alirsys be eumlDed, lail ■ nomuLl irregularilj Jo the 
twvtidei be t4keii for the reaall of dlteue. 

* Ferma, Htm. Acad. Boy, de MMsclne. 
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{k.) Cepfaalalgio, a frequeot symptom, sometimes depeoHs on Ute ] 
^robbing aclioQ of the arteries, and is sometimos simnlated bv 1 

Cin in the nerves of tho scalp, from pressure on the plexuses 
low. Partial paralysis, sensory and motor, of an arm has occnr- 
red from pressure on the brachial plexns. The intellect is babito- 
ally unaGTected to the last. It is quite conceivable that ob&tmction 
of the innominate or of the left carotid may be carried to such s 
point as to interfere with the natrition of the brain and iodoce { 
symptoms ; but such result is, clinically, at least very rare. I hkve i 
Been the available opening of the innominate reduced to the size of 
a crow's quill flattened, through combined twisting of the tmnlE ( 
and the obstruction of coagula, without any cerebral symptotni 
having occurred during life. Probably this absence of aaSering I 
OB the part of the brain results from the slowness with which tb* I 
obstruction is habitually worked out. For there is considerable T 
reason to believe that when abruptly efTected, as by disseotiD|^ 1 
aneurism of the arch, grave encephalic mischief may enstie. 

((.) Paraplegia has, in rare instances, followed erosive deatrnctJOD j 
of the vertebrse and pressure on the spinal cord, la one rcmarir- I 
able case, death occurring with sadden paraplegic symptoms and I 
indications of rupture into the chest, the sac, it was disoovervd, bad I 
burst into the pleura, and also into the spinal canaL 

(tn.) As a rule, the organs of sense escape — at least, they escape j 
such amount of implication as readily attracts attention. T have/ 1 
however, known deafness supervene, when some form of conoeo- ] 
tiOD with the aneurismal disease seemed highly probable.' It btfl I 
not occurred to me to observe positive failure of vision in caaee at ] 
aneurism of the arch ; but I have met with four examples of ise- [ 
quality of the pupils since I first noticed the phenomenon, nine I 
years ago.' These cases have shown me that wheu the pupils arq I 
aflected, contcaetion on the aneurismal side may exist peraistentlr ; I 
or the inequality may only be shown by sluggishness under ligni | 
on that side;' or they may be variable, even within a few days— \ 
that on the aneurism^ side being now equal to, now notably, noir J 
slightly smaller than, now larger than, the other in size.* The f 
latter conditions would prove that the pressare of the sac tDOSt 

■ lloriartj, U. C. H., H&l«i, loe. cit. 

■ y>ok, D. C. U., MaIm, tqI. ii. pp. 211, 2U. "April 33. lgS3. LaB pttfil, fa ' 
swdlam aUle, about i inch Id di«mt)(«r; right not more thtn halt th« ijm ; bMh 
•re ronnil uid rooderatatj brisk." Thia itale held on ilnriag life, bat aflM dMth 
— "Mxj 24, . . . pupils round, both Urger than dariag lite ; the tiglil, that 
which vaa daring life »o notsblj Ihe smallur, la now tctj dlittneil.v the larger, of ' 

tbe two." In thi) a»ae the iDaomiData arterj wai so oompreaBiu] that a na 

bnttoD'hole ilit alone opened lata the &roh, and tbe right radial polH «aa al 
linpeiceptlble ; bat the relatlro itiit« or the carotid anppliea canuot W ap pea led I 
to in expianatim of tbe nneqaal ifiM of the pupils — aa Dr. Bafaohl* ha* itw | 
tkvm thtii uneqtial at a tiise when be found tbe radial palaee eqaat. 

■ Hobion, U. C. H., Hales, rot. xvi. p. TT, lfar«h 10, UM. 
* CoT«7, V. C. H., Mal«a, toI. xi. pp. 319, 3S3; toI. »H. p. 31, 18M. 
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now paralyiicftlly, now Uritatively, on the sympathetic at the root 
of the neck.' 

I have recently observed a case in which, along with contracted 

Eupil, the temperature of the same side of the face was distinctly 
igber to the hand than on the other. Not having had a &ttiQg 
thermometer by me, and having seen the patient but once, I am 
unable to fix the precise amount of diiference. But the fact itliia- 
trates the results of M. Bernard on the section of the sympathetic 
in the neck, 

(n.) In addition to the neuralgic pains in various nerves from 
pressure, absorption of their sabstance is sometimes effected. In- 
tercostal neuritis has in a few instances been delected. 

831. Ckrurse. — In the great majority of cases the progress of aneu- 
rism is slow and insidious at first : the symptoms may, however, be 
suddenly developed, probably from some sudden increase in the 
bulk of the sac — an increase generally connected with change fVoni 
the simple to the mixed condition of the disease. The further 
coarse of cases is either gradually or interruptedly progressive: 
occasionally aneurisms of considerable dimenaiona have remained 
latent to the last, and their physical signs been merely those of a 
sofV solid mass within the chest. Physically considered, the course 
may be centripetal or centrifugal, or both combined : when aneu- 
rism combines both modes of progress, one almost always predo- 
minates in activity over the other. 

832. Mode of Death. — There are five chief ways in which life 
may be destroyed in the subject of aneurism of the arch: by 
gradual asthenia and exhaustion; bv the obstructive and irritative 
effects of pressure ; by rupture and hemorrhage ; by acute inter- 
current diseases; by coexisting chronic diseases. 

(a,) On the whole, actual death by gradual exhaustion is rare. 
Pain, insomnia, anorexia, wasting and low irritative fever, uot an- 
frequently, it is true, bring the patient to the brink of the grave; 
but in several instances of the kind, observed by myself, the imme- 
diate cause of dissolution belonged to one of the other categories, 
especially rupture. In one melancholy case, which I saw some 
three or four times in consultation, the patient, unable to bear the 
anguish of intercostal and other neuralgic pains, which were fast 
ondennining him, committed suicide [836]. 

(b.) Whether the aneurism atfect the ascending or the transverse 
portions of the arch, broncbo-tracheal pressure and irritation rank 
among the most frequent causes of death. 

(c.) Solution of continuity in the walls of the sac may bo 
effecWd by slow perforation, or sudden rupture. Perforation, with 
or without oozing, or slight pouring ont of blood, may occur into 

■ Petit nottotd Id 1727, not aaij eonlnctioa at tho papil, bnt bIbo inoreund 
Tuealsritj of the iide ol Ilia [&ca od lection of th« iTiupathetlg trunk In Hi* 
s*ck. I'idt Gainluiir, Auoa. Ued. Juuru&l, 1^&5, kad Osl*, UxL-Chlt. Tnui*., 

vol. sU., leoo. 
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parts of considerable importance, not only without immediftteiy 
fatal results, bat without any perceptible special effect;' the occur- 
rence of a sudden rent of any size completely through the wall of 
the sac, no matter with what internal part an unnatural communi* 
cation be thus set up, is however almost invariably fatal at onoai 
A very large breakage of the adherent sac and cheat-surface ttiAj 
however, as we have a moment since seen, take place with actual 
passing comfort from the ensuing hemorrhage. There is no coo* 
cetvable position into which fatal rupture has not occurred, na may 
be seen by examination of Dr. Crisp's valuable collectioa of to- 
corded cases. Where the ascending part of the arch has beeo 
aSected, the pericardium has proved the most frequent seat of 
hemorrhagic effusion. Of 138 caaes, where Dr. Criep found the 
mode of death stated, six only furnished examples of extenial 
rupture. 

Hemorrhagic effiision from a sac may be retained, as when it 
pours into the pericardium, pleura, mediastina, spinal canal, pul* 
monary artery, vena cava, or various parla of the heart ; it ii 
rejeclod, when poured into the trachea, a bronchus, the lung-rab* 
stance, the cssophagus, or through the chest-wall. Large amoaots 
of blood may be discharged, not only without deleterious eRbct| 
but actually with beneScial inSuence, through relief of congestioB^ 
and diminutiou of various irritative pressures. 

Death may also take place by rupture of the heart, or of lh« 
aorta itself on the cardiac side of the aneurism. 

(d.) Death by dqienilent acute intercurrent diseases, such as pneu- 
monia, gangrene of the lung, bronchitis, pleurisy, pericarditis, is 
occasionally observed. Death through uvtepaident acute intercurrent 
diseases is very rare ; the victims of cholera Asiatica, typhoid (Peye- 
rian) or typhus fevers, rheumatic fever, the ezantliemala, acute 
Bright's disease, cerebral and abdominal inflammations, are scarcely 
ever the subjects of aortic aneurism. 

(e.) Of coexisting chronic diseases, aETections of the substanoo 
and valves of the heart, preceding, coincident with, or sequential to 
the arterial changes, are the moat frequently conducive to the fatal 
issue : a rare example of death from phthisis now and again oocura; 
moderate emphysema is not very uncommon. Diathetic diseases 
of all varieties are uncommon ; aneurism attacks people of lbs 
most vigorous frame and constitution. 

833. Mfpuliiorts and Affinities. — In 108 cases of aneurism, Koki* 
tansky found tubercle only five times — and always retrograde 

' Brftder, U. C. H.. loo. olt., into cmopbagns. WhfEUker, 0. C. H., FmuIm, 
vol. it. p. 174, admiiwd immediBtol}' aner violent liemorrli&ge, havfog tlia ahk- 
racten of lienutemeals, r&llied, had three mora attackn n'lthin Ihirty-iis houn, 
d;lng inBtanUmeoaal; id tbe laet. The BtomAcb oonUined llaid blood T oi,, kdA 
two nuu? coagula weighing 13J and 7 oi. ; the aair, oconpyiog the deaModiiig 
portion of ib« arcb, aonuDaniaated with the cetophasos, by an opening u lais* a« 
half a otown. 
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tubercle. Twelve cases of aneurism of the arch, by Dr. Greene, 
snpplj four examples of tnbercle ; 132 cases of aneurism of the 
arch, collected bj Dr. Crisp, furniah two examples of death by 
phthisis. Dr. Stokes teaches, oa the other hand, that " the morbid 
condition which most often accompanies aneurism is tubercle. 
. . . I have often thought that there was a case deserving the 
name of cousumptive or strumous aneurism, iu which the same 
general morbid state, which caused deposition of tubercle in the 
lung, simultaneously affected the coats of the aorta." According, 
then, to Rokitausky, tubercle and aneurism are absolutely antago- 
nistic; according to Dr. Stokes, of affinity so close that, iu some 
cases at least, one and the same diathesis simultaneously generates 
both. 

In sixteen cases of fatal aneurism of the arch, examined by my- 
self post mortem, one rather doubtful example of tubercle occurs, in 
a male aged fifty-one; in one other male, aged thirty-two, there 
were pulmonary cavities, and growing tubercle; in all the other 
casea, the absence of crude tubercle or gray grannlatiou is affirmed 
in my notes. Oa the other hand, I do not remember, in the vast 
number of phthisical people I have opened, to have met with any 
iostance of progressive aneurism. Hence my contingent of expe- 
rience supports the inference of Rokitanskj as to the rare associa- 
tion of tne two diseases. But the disparity of the ages most apt 
for the generation of tubercle and aneurism must not be forgotten ; 
the mean age in my cases was forty-two; and it may be calculated 
that, omitting children altogether, about 63 per 100 of tuberculous 
adults, 13.5 only per 100 of ancuriamal people, are under thirty 
years of age. The syphilitic cachexia and gouty diathesis are said 
to have some connection with aneurism: the fatty diathesis has 
possibly a stronger claim to the character. 

A parallel, which I cannot help thinking somewhat fanciful, has 
been drawn between aneurism and cancer, in regard of their con- 
stitutional conditions and effects. Like the cancerous, it is said, 
the "aneurismal diathesis" is never extinguished: what comes, 
then, of the cures, spontaneous and by art, of the disease? Fre- 
quently, we are assured, many of the arteries are involved in the 
same person ; the assurance is directly at variance with statistical 
retnms ; besides, admitting the fact, the analogy fails; cancers mul- 
tiply through the blood ; aneurism could only do so through local 
changes in the vessels. The aspect of the patient and the general 
decay of the organism resemble those observed in cancer, according 
to this argument: the statement is decidedly inapplicable to the 
majority of cases of aneurism, and only true of those attended 
with an unusual share of suffering. And, further, in their mode 
of distribution to the two sexes, aneurism and cancer are well nigh 
Uie antipodes of each other. 

884. IHagnoaia. Group a. — Locally considered, the diagnosis of 
aacculal«d aneurism of tne arch turns essentially on the coexistence 
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of a puhating prominencf, visible and pnlpable, limited in area, Bod j 
corresponding in seat to that portion of tne vessel ; the tigns of m- I 
lemal preanure; certain arterial murmurs and soundt; and limUed J 
percufaion-dulnesa in the course of the arch. But a pulaaling promt- 1 
Deuce ma; also be produced by a small solid mass lying over and j 
reoeiving the impulse of a sound aorta — tbe pulsation of a mass of j 
the sort may evea be quasi -expansile [SOT] : or it may be due ta | 
au abscess in the mediastinum ; or to pulsating empyema ; or to a I 
tumor pulsating interstitially. Secondly, the signs of internal pres- 1 
sure may be produced by solid tumor. Thirdly, a double bourse mar- j 
mnr over the arch, inaudible or only faintly audible at the heart — 1 
a diastolic murmur similarly localised, and a pumping or sucking I 
character of the aortic sounds, without murmur, are the most sig* j 
nificant auscultatory signs. Fourthly, several morbid states of tbs j 
mediaatina, bronchial glands, lungs, pleura, and even of the cheat- I 
wall, may accidentally render the percussion-sound dull in thecooraa | 
of the arch. I 

But the true difficulty in the diagnosis arises when not one ol I 
these physical signs exist with satisfactory distinctness; and when, I 
in point of fact, the nature of the disease must be elicited on iudi- j 
rect evidence, and per viam eicluaionia. Tho absence of symptoros | 
and signs, indicative of ordinary aSectiona of tbe heart and luDgs, 1 
in an individual suffering from persistent anomalous disturbanoea j 
within the chest, even though he does not, or rather because bo I 
does not, exhibit any failure of general health, affords strong motiva | 
for suspecting aneurism. If under such circumstances copious bn- j 
moptysis occur, the diagnosis of aneurism, though undefended bf I 
a single positive physical sign, would rarely be at fault, j 

TiSjcrciihus consolidation of one apex, especially the left, with I 
murmur in the subclavian or pulmonary artery, is distinguisfaad j 
&om aneurism by the non-extension of percussion-dulnesa across I 
the middle line ; by its extension, on the contrary, to the acromial i 
angle ; by tho existence of some amount of tone in the percussion- I 
sound, and some share of resilience in the wall of the chest ; by tho I 
want of abrupt and sharply circumscribed definition of the duIoeatJ 
of percussion-sound; and by the absence of pressure-signs, ecoentrio J 
or concentric The symptoms, local and general, are also differeol; I 

Fluid in the pericardium is distinguished by the pyramidal fomt I 
of its dulneas, which aneurism never simulates except under tba 1 
very rare accidental circumstances already referred to [479, 6], I 

In a case of enlarged heart, there is but one centre of motion — la J 
aneurism two; itself and the heart. When well-defined, this is a I 
most valuable aid in diagnosb ; but it must not be forgotten, that J 
the aneurismal sac and the heart itself may be so closely contigq* 1 
ous, as to render it impossible to isolate them satisfactorily. Under 
these circumstances it may, or may not, be a matter of ease to dfr 
tect such diQbreuce in the precise rhythm of pulsation at two gives 
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parts, as to settle tbe question in &vor of a double source of motion, 
but we must remember that tbe sac may be not only Don-expanaile, 
but actually quiescent; umler these circumstances tbe site of tbe 
percusBioa-dufness and the esisteoce of pressure-signa must be ap' 
pealed to for the distinction on tbe side of aneurism, and more or 
leas of its special signs sougbt for on the side of enlarged heart. If 
general dropsy exist, this is in favor of heart disease, positively 
hostile to the existence of aneurism as tbe sole aCTeciion. 

Puhalmif emyyeina, with its throbbing prominence near tbe edge 
of the upper bone of the sternum, simulates aneurism closely, but 
may be distinguished by tbe rules which are laid down in tne ac- 
count elsewhere given of that rare form of disease,' 

A chronic subperiosteal abscess of the sternum, forming a small pro- 
ninenee in tbe line of the transverse portion of the arch, fell under 
my notice some time ago,* suffioieuily resembling an aneurismal 
aac. But there was no impulse; gentle percussion immediately 
round tbe prominence gave normal resonance; there was no mur- 
mur, and concentric pressure-signs were totally absent. Still 
tbere might accidentally have been impulsive action of the vessel 
beneath, and excess of mediastinal fat might have rendered the 
percussion-sound dull; under such circumstances tbe diagnosis 
wonld have been excessively diflicuJt. 

Infiltrated cancer of the lung causes retraction of tbe side, produces 
no local prominence, deepens the intercostal spaces, and frequently 
rendnra tue percussion -sound tubular in tbe infra-clavicular region; 
it does not produce pressure-signs, and may be the seat of the signs 
oFsolWDing and excavation. 

Titmor in the anterior mediastinum presents the greatest number 
of positive points of similarity to aneurism. Now, if there be highly- 
marked puWtion, a broad-based prominence with conical elevation 
in the centre, the murmurs moat distinctive of aneurism, and a aen- 
aation of the Sow of liquid beneath tbe integuments, there can be 
no doubt that, whatever other grounds for diagnosing tumor may 
exist, aneurism is really present. But every one of these sigos 
tnsy in cases of aneurism be absent: then, observe bow likeUie 
two things are — a sac filled with Sbrin and a solid tumor. In 
truth, one ia a tumor in^de, the other outside the arch : tbe obstrao- 
tion from without may have the same disturbing effect as fVom 
within on the blood-stream Sowing in its interior. Common to the 
two things are dulness and non-resilience, usually extending across 
the middle line, all the signs of centripetal and all the signs of cen- 
trifugal intrathoracic pressure. Under snch circumstuncea, the 
question becomes one of pure probabilities. The conditions in 
favor of aneurism would be these: situation in the course of the 
arch; vibratile thrill above or below tbe clavicle; gradoally in* 
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creasing nearness of pulsation to the surface;' double impol 
daily with doubting of diastolic share of impalse; dyspha 
pain, especially of the doranl spine; absence of oedema o 
and cheat. The circumatancea in favor of tumor, and againi 
rism, woald be the facts of the patient being a female,' and am 
twenty-five years of age; great superficial extent of percnssion-d 
ness, especially if there were no marked attenuation of the wal' 

the chest; absence of any heaving motion in the affected spot; ' 

of accordance between the sites of maximum diilness and of paUo- I 
tion; and currant-jelly expectoration common with Lamer, v«ryl 
rare with anenrism. I 

It is a curious fact, that where a quiescetU anetirumal aac and Ml 
t'lrnar coexist, the usually essential sign of anenrism, namely pol^l 
sation, appareutly expansile, may be furnished by the tumor; andl 
the uflually essential sign of tumor, dead, pulseless dulneas nnd^J 
percussion, may be caused by the aneurism. This statement is weU m 
illustrated by the case of Brader (Joe. cit.). I 

The means of distinguishing coantalim of Oie arch will be fona^ | 
with the description of that disease. 

Aneurism of the innominate artery is distinguished by the higher I 
position of its pulsating prominence behind or above the inner part J 
of the clavicle; prominence appears relatively early; dysphagia J 
tracheal pressure-symptoms and dyspncea are comparatively raPBj, I 
the clavicle is often pushed from its place; paralytic symptoms ial 
the right arm are greatly more frequent; the respi ration-sounds iit»] 
seldom enfeebled— if they are so, the right lung suffers. In an ela- I 
borate essay by Dr.IIollaiid,'! find it stated, that the arteries in tbtt 1 
right side of the neck and head and in the right arm geDerall/^l 
pulsate leas strongly than on the other side — whereas the revetW'l 
is the general fact in cases of aneurism of the transverse portion oCfl 
the arch.^ The same writer notes that pressure on the right siib>T 
clavian and carotid diminishes or stops the pulsations of an innoml- 1 
Date sac — while, brought to bear on either the right or left arteries 1 
it esercisea no influence on aortic aneurismol action. 

835. Group h. — Fusiform dilating anewisrm. The pecsliaritiea of I 
these aneurisms are, as compared with the sacculated, diffasenees cf I 
pulsation above and below the clavicle, visible and palpable- 
paratively much less below than above, though even there, if anatmiA J 
exist, it may be very considerable; more thrill above, lees 1 
those bones;* rough, prolonged, rasping, whizzing or ' 

' Y«t,troia Btraliflesllon of fibrin, the pnlsBtion of an ■Deiuitmiiim7'gnirdM(W|fl 
•nd, on the other haud, thmt o( a tamor inaj become more mperfioial. I 

* Bat thla is of little valoa, for Uie eioeaa of auenriBm of lh« aroh In lulM Is t^l 
DO moans io great m that of aneorism of oil attenea Indlacrimlnateljr. 

* Dnblln Jonmal, ISS2. 

* Thii mle Is, howerer, open to nnmemna exceptions ; In joj own nMt 
aaoendlog and Iranaverae aortic ananrlam combined, ths weakly acting ndlal « 
more fruijnenll;' the right. 

' Bat Ihrill maj b« tdallj aba«nt In this form of dilatation, at prorad fMfJ 
wmltm ; t. g., FuUaita?, U. 0. H., llalea, rol. zril. 1860. ^ 
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marmur, sjBtolio only, audible alon^ the arch, and louder there 
than at the aortic yalves, if they also be the seat of murmur. Cen- 
tripetal and centrifugal pressure-signs are almost or completely 
iiranting. 

Anaemia and nervous excitement, by causing violent throbbing 
action, may simulate such dilatation ; but the results of percussion 
will distinguish the cases. 

886. Examples of gJobuhr dilcUation of the arch are so rare, that 
a note of the principal phenomena, observed in the only case I have 
seen, will not be misplaced: — 

Mr. 1 set 50, January 13, 1852 ; intense pain, upper sternal and left infra- 

clavicnlar region, radiating to axilla and elsewhere variously ; no mnnnor over 
heart, nor aorta in front ; distinct svstolic short snperficiflu weak mnrmnr in 
conrse of thoracic aorta, jnst at the level of the inferior angle of the scapula ; 
no prominence or impulse visible in infra-clavicnlar region ; no thrill above or 
below the clavicles ; percussion dull in left inter-scapuliur region, and slightly so 
even in the ri^ht, also about first and second left costal cartila^ in front, but 
patient so sensitive that careful percussion impossible. Respiration in left inter- 
scapular region, and below this, peculiarly jerkin^,' of very sharp blowing quality. 
March 31 ; impulse now visible, as also very slight general prominence about 
the top of the sternum, and the two upper left cost^ cartilages ; no thrill ; no 
murmur in heart or aneurism anteriorly; double sound over prominence, both 
divisions louder than at the heart April 26 ; prominence more obvious, and 
area of dulness increased ; absence of tnriU or murmur as previously. 

This patient destroyed himself a few days after the last interview, 
all the measures employed failing to relieve his pain. The aneu- 
rismal dilatation was of large size (U. C. Mus., No. 4086). 

837. Oroup e. — Mixed aneurism. The sudden extension of dul- 
ness in the situation of a simple sac, coupled with similar increase 
of pressure-signs, especially if these conaitions follow effort of any 
kind, makes it probable that the inner and middle coats have given 
way, and the outer undergone additional pouching. But in the 
signs of a mixed aneurism, when actually developed, there is nothing 
special. The prognosis is rendered worse by the yielding of the 
inner coats. 

n. — AirxuRisM OF TBI DBScumnrG aokta. 

838. The signs of an aneurism seated between the termination of 
the arch of the aorta and the diaphragm will, of course, vary some- 
what with the precise portion of the vessel afiSscted. If the sac be 
not of large dimensions, little is to be learned by inspection ; how- 
ever, in certain positions, in consequence of its lying behind the 
heart and pushing this organ directly forwards against the ribs or 
sidewards, the maximum cardiac impulse may be transferred firom 
the apex to the base, and so-called diastolic impulse also produced. 
Posteriorly the hand may detect slight arching to the left of the 

I Th« lao, being ezoeedingly loose, probably caused th« Jerking rhythm of the 
respiration by pulsating against the main bronchus. 

24 
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spine; if the arcbed surface be the eeat of the leaat impulsire action, 
the sign becomes one of importance ; but arching may be totally 
deficient, even though the sac be large.' Dulness under percuestos, 
limited to the same situaliou, and inexplicable b; the condition of 
the lung, heart or pleura, would, of course, strengthen the inference 
drawn from the previous sources. An aneurism in this situation 
may supply the varieties of murmur and sound already enumerated; 
murmurs must be stronger over the sac than over the heart, to have 
any diagnostic value. Feebleness or deficiency of respiration close 
to the spine, or over the side generally from pressure upon the 
main bronchus, will corroborate the evidence of the other signs. 

A case, observed some while since, revealed to me the unexpected 
fa<;t that every one of the physical signs of aneurism of the descend- 
ing thoracic aorta may exist to the nght, instead of to the left, of 
the spinal column poateriorly. In this singular case, marked pulsa- 
tion, percussion -dulness, and a number of other signs as well as 
symptoms (free hemorrhage among the number), pointed to the 
existence of a large aneurismal sac. Yet, so complete was the 
Dullity of physical signs to the left of the apine, that, althougb well 
aware of the possibility of vessels becoming twisted out of their 
normal line and site by the growth of an aneurismal sac,' I could 
not bring myself to diagnose that affection with positiveness, vacil* 
lating between it and a carcinomatous tumor receiving the impulse 
of the vessel. Oa postmortem examination a sac of considerable 
size was found, lying to the right of the spine, and having actually 
dragged the trunk of the vessel across the middle line in the pro- 
cess of its own enlargement.' 

839. Vertebral gnawing pain and intercostal neuralgia are occa- i 
sionally observed. There is sometimes a subjective sense of throb- 
bing action, which is with dif&culty distinguished from that of the 
heart. 

The laryngeal system commonly escapes. This habitual freedom 
obviously depends on non-implication of the recurrent nerve, and | 
on the mere distance of the larynx from the locality of the diaease. 
Sometimes, however, the larynx suffers through extension of irri- 
tation from a main bronchus; the trachea, indeed, has, in rare | 
instances, undergone direct pressure from very large-sized si 
Perforation of the main bronchus, dysphagia from mechanical ob- 
struction of the oesophagus, or, where tne disease occupies the im- 
mediate vicinity of tne cardia, various gastric symptoms simulating 
internal obstruction of that orifice of the stomach, have been 
noticed. 

' klorUrtr, V. C. B., Utl». loo. sti. 

* Till* li ba from being very nncoinmon tn ftnsiirismi of the »reh of the ftOfta ' 
In front. 

' Cms UMi once, within* fe«d»7i of the &U1 term!n*tIon b7heniorTh«n,w{th 
Dr. AllcUn. Tha thonui« *Drt*, but withoat tba «plD«, i* now in Ont*«nltj CoU 
lege Mdmiud, No. 44UZ. 
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840. Death occurs more frequently, perhaps, from ruptare into 
the oeeophagua than rrom any other single cause ; curiously enough, 
rupture into the right occurs almost, if not quite, as frequently as 
into the left pleura. The patient dies, worn out by the elfeots of 
bronchial and tracheal pressure in some rare cases. 

841. or special causes for the disease in this particular situation 
nothing is known. It is ootoworthy that aneurism of this division 
of the aorla is singularly rare in females, 

842. The affection with which an aneurism, thus seated, may 
moat readily be confounded, is hypertrophy of the heart; the site 
of the strong systolic and diastolic impulse may readily deceive. 
But careful employment of all the methods of physical diagnosis 
will prevent error in well-marked cases ; while it must be confessed 
that very small sacs behind the heart, unless some accidental cir- 
cumstances throw light on their existence, are exceedingly difficult 
of positive detection. The obscurity occasionally arising from dis- 

iilacement of the sac and connected vessel to the right, must not he 
orgotten. 

84if, Duration and prognosis of aneurism of the arcfi and descending 
ihoraeie aorui. — There is an unfortunate deficiency of materials on 
any large scale for determining the mean clinical duration of the 
disease. That, once developed, it will eventually destroy life is an 
inference practically unshaken by the few recorded examples of 
alleged cure. But il is astonishing how long life may be prolonged, 
even with tolerable comfort to the individual, by such simple man- 
agement, hygienic and medicinal, as common sense dictates. I shall 
not easily forget the case of a man first seen in November, 1S46, 
with a large aneurismal prominence, pulsating so liquidly, if I may 
use the word, and so directly under the skin, that it became neces- 
sary to apply a mechanical protection against the danger of rupture 
from a blow or even from sharp friction — a man worn with suSering 
— unable to sit, lie, or stand, from pain and general uneasineas — 
and wasted considerably in flesh and strength : and yet the death 
of this patient did not take place till July, 1849 — he having, mean- 
while, though actively phthisical also, lost the major part of his 
more serious sufferings, and, in a certain subdued fashion, actually 
enjoyed existence.' 

It is positive that the mean duration is greater when the sac grows 
oentrifu^lly than centripetally. 

844. Treatment. — In proceeding to the treatment of an aneurism 
of the thoracic aorta, ttie first point is to determine, if possible, 
whether we have a fusiform or globular dilating aneurism, or one 
of the sacculated varieties, to deal with. For, whilst coagulation 
of the blood within the aneurism is scarcely attainable in the former 
cases, and if obtained will not effect their cure ; in the latter, there 
is a natural tendency to euch coagulation, and ooaguhttion does 

> UtnU, D. C. H., lUlM, Tol. U. tai riU. 
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actually promote anatomical cure. Hence it appears that the 
> oal distinction of these kinds of aneurism is not a piece of mero 
■cbolasiic refinement, as it bos beeu slightiagly called, but a matter 
of practical importance. 

There is another point worthy of serious couBideratioo. Wilb 
what hope of achieving a cure do we undertake tbe treatment of 
the case; If, as experience amp); shows, existing methods have 
seldom, if ever, accomplished removal of the disease, clinically 
understood, risli, even the slightest, should obviously be avoided 
of doing mischief to the constitution by the energetic employmeat 
of any one of those methods. 

(a.) In cases of fusiform and globular dilatation, the indications 
are the prevention of enlargement and rupture of the aauurism. 
These ends may be best secured by occasional leeching over tbe 
allected part, especially if there be local teDderneas — much better 
than by small bleedings from tbe arm. Full and repeated venesec- 
tion, on the plan of Valsalva, is in this species of aneurism even 
less permissible than in the sacculated varieties: but a single ab- 
straction of some eight or ten ounces of blood at the commence- 
nient of treatment, more especially in plethoric persons, sometimes 
gives considerable relief to distressing symptoms within the thorax 
— even this should be cautiously done, however, if tbe system at 
large has at all suQered from the disease. Purgatives, to aoch 
amount as to maintain a tolerably conetant free action from the 
bowels, both from their sedative eflect on the circulation, and from 
their preventing the necessity for effort in defecation, are essential. 
Diuretics do service by preventing the water in the blood from 
rising above par. Direct sedatives of cardio-vascular action, digi- 
talis, aconite, hydrocyanic acid, and belladonna, internally and 
externally, lessen the violent pulsatile action of the diseased vessel, 
and may be given in various combinations, and more or leae 
steadily. 

The diet should be so arranged as to support, without exciting 
or over-nourishing: but anromia is even more baneful than ple- 
thora, and the starvation system must be studiously avoided. The 
patient should abstain from all excitement, mental and emotional, 
pass the greater part of hia time in perfect rest, and lake but 
moderate daily exercise on foot: carriage exercise on emooih 
ground may be permitted to any amount desired. 

{b.) In the instance of a sacculated aneurism, the object being to 
promote coagulation, occasional veneaeotion, with the view of leas* 
ening the force of the current, is commonly recommended. But 
there is a double danger to avoid here: ii' too much blood be 
drawn, the action of the circulating system will be excited, instead 
of tranquillized ; and if the quality of the blood be seriously im- 
poverished, the softness of the coagulum will probably reader it 
comparatively useless as a support to the distended walla of the 
vessel Theory, in truth, does not, at the present day, suppojt tb« 
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ideas of Valsalva concerning abundant depletion ; and since the 
diagnosis of aneurism has become somewhat positive, cures obtained 
by his svstem have ceased to be heard of True, the recommenda- 
tions of Valsalva are rarely, if ever, executed to the letter: the 
courage of patient and physician generally fails — in time, probably, 
to prevent irremediable mischief. Moderate leeching over the sac 
from time to time is generally useful. Digitalis and other cardiac 
sedatives promote coagulation by enfeebling and slackening the 
current ; and if there be no contra-indication in the state of the 
heart, a fair trial of them should never be omitted. Some practi- 
tioners have much confidence in the acetate of lead. Purgatives 
and diuretics are useful on the principles a moment since referred 
to; the latter especially, because, while they diminish the water, 
they exercise no influence on the fibrin, of the blood. 

Gold poultices of linseed meal and vinegar, or of conium and 
digitalis, relieve local sufiering, and probably promote coagulation.' 
Ice to the surface is grateful to some patients, unbearable by others: 
it can rarely be kept applied for a sufficient length of time to modify 
the circulation beneath. Cold poultices of oak bark have appeared 
to me useful. If there be excessive pain over the sac, the applica- 
tion of the freezing mixture, as recommended for anaesthetic pur- 
poses generally by Dr. James Arnott, would, for a double reason, 
deserve a cautious trial. The local application of chloroform I 
have also found useful Counter-irritation in the neighborhood of, 
but not over, the sac sometimes relieves greatly. I have known 
interscapular pain completely disappear under the use of caustic 
iodine. 

Tannic and gallic acids, combined with digitalis, aconite, or bel- 
ladonna, have appeared to me to exercise a very beneficial effect in 
promoting coagulation : gallic acid may be given in doses of three, 
five, and eight grains twice or thrice daily, with occcasional inter- 
missions, for a length of time — its constipating efiects (if such 
really arise) being obviated by occasional doses of castor oil. 

The theoretical necessity for fibrin of good quality being clear 
in these cases, such diet is advisable as seems to promote its forma- 
tion. However, the dan^rs of plethora, especially as much exer- 
cise cannot be permitted,' must be held constantly in view, and 
over-nourishment avoided. Fluid in any quantity is injurious, 
and stimulants seriously baneful. 

* But Um temperature must not be too low ; ooagalMion ib prevented bj cold ^ 
40opahr. 

' No argnment In favor of exercise appears to me to flow from those exceptional 
cases, in which violent physical exertion is borne, at the moment, with impunity. 
TbnM it is well known that the celebrated and lamented surgeon, a few years since 
CMuried off from among us by aneurism of the transverse portion of the arch, some 
time after he had loet quarts of blood from the sac, and while already seriously 
distressed by tracheal pressure^ymptoms, performed feats of personal prowess, 
pedestrian and other, not only without immediate ill results, but, as he himself 
maintained, with relief to his sufferings. The ultimate and real effect of such 
strain upon the circulation must have been to hasten the enlargement of the dac. 
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Galrano-paDCtiire, aa originally suggested bj Pravaz for externa 
aseurisms, has occaaioiially been thoroughly successful, even wilh 
vessels of considerable calibre — as the external iliac:' but occa- 
Bionally the results have been disastrous — and the application of 
I the plan to the aorta would be so imminently hazardous in variood 
' ways as to be unjustifiable. The same may be said of the injection 
of a few drops of the perchloride of iron ; but the free adminialra- 
tion of the salt interaally, as prepared by Burin for M. Pravaz, 
seems worthy trial. 

If the aneurismal sac be very superficial, and its wall ill-protected 
by fibrin near the parietes of Ine chest, it may be necessary to apply 
a shield, fitted to the part, to protect it from the chances of exteroat 
Tiolence. 

Tlie laryngeal symptoms of aortic aneurism have frequently been 
mistaken for evidences of disease in the windpipe itself, and tracbe- 
otomy vainly performed for their relief. Dr. Gairdner, however, 
endeavors to show that the operation presents a fair claim to be 
admitted into the legitimate treatment of aortic aneurism — "not 
onwillingly and as a last resource, but as early as it could be asoer- 
tained that laryngeal symptoms were the source of the more imme- 
diate danger." Dr. W. Begbie, in turn, advocates the proceeding, 
on the ground of its converting a very painful into a comparative^ 
quiet death.' I have had no personal experience of the operation 
in coses of aortic aneurism ; but can conceive it might become jus- 
tifiable as a means oijiTobably prolonging life for a few hours, where 
such prolongation might be a matter of importance.' And if the 
symptoms are purely those of spasmodic iaryngisjnua, considerable 
relief might be temporarily obtained: under these circumstances, 
the operation was indeed many years ago recommended by Marshall 
Hall.^ 

Arguing from the "extraordinary relief" to symptoms often 
aflbrded, when an enlarging sac, compressed by the clavicle, at 
length succeeds in partially dislocating the bane forwards:. Dr. 
Stokes suggests that, where such displacement of the bone failed to 
take place spontaneously, division of the sternoclavicular ligaments 
might be advantageously eftectod with the knife, I have oertainly 
Been instances in which spontaneous luxation seemed to lessen the 
amount of suffering of these patients. In one instance, in particular, 
where the displacement of the sternal end of the bone was sufficient 
to put the attached portion of the aterno- mastoid muscle "on the 
stretch," the patient felt "getting better and better every day," and 
as though "nothing were the matter with him."' 

' Eyre, In L«t]cet, Hlj, ISB3. * Ed. Ued. Jonraal, IBSd. 

■ A case recorded b; Mr. Judd seems to ibow that life ma.T hj poulbflUj b« 
pnilaDged for leTeraJ days, iiearlr t. fbrtoigbt, I17 tnobeotoiDV — thoogh tli* trftohc* 
•ulfen very Borioas prasaura from a large «ae: bnt obvioiulT, we hare no rigbl W 
•apeol the repetition of >o eztraordlnarj sn occnrreDce (tiUniNt, 1844). 

• Unciet, Nov. 18ft3. 

• CoTgj, U. C. U., Ualet, roL xl. p. SIS. 
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Iq not a few cases of aortic aneurism the treatmeat becomes less 
that of tbe disease itself tbao of some associated state, as hyper- 
trophy, or flabby weakness of the heart, or ansBmia — or of some 
sequential affectiou, such as obstinate bronchitis. Tartarized anti- 
mony, nitre, and digitalis in combination, aie tbe best remedies for 
the latter malady. 



845. Physical nlgm. — InspectioD may, or may not, disclose some 
abnormal appearance. If the sao be small, and eapeoially if it spring 
from the posterior aspect of the vessel, or if the aneurism be of the 
fusiform species and not bulky in any part of its extent, the eye 
may fail to detect any peculiarity in the form of the abdomen. If 
the sao have acquired any size, pulsating prominence, of variable 
extent, is seen anteriorly, in the course mainly of the aorta, from 
the epigastrium downwards,' or bearing especially to the leCt side 
of the abdomen, in rare instances to the right. The surface is 
smooth to the eye; the reapiration-movementa laterally, or bilate- 
rally, impeded. 

The hand, placed on the anterior prominence, receives a single 
syBtoIic impulse, sometimes of enormous force and quite out of pro- 
portion with the volume of the moving mass, while posteriorly, in 
the lumbar region, no trace of impulse may be perceptible. Gene- 
rally speaking, if the abdominal walla be thia, the hands may bo 
passed on either side of the sac, and an estimate formed of its bulk : 
the impulse is felt to be laterally, as well as anteriorly, expansile. 
The chief pulsation may be to the right of the spine, the aac 
sometimes mainly growing in that direction. The mass, fusiform, 
rounded, smooth or lobulated, is immovable,* and commonly com- 
pressible more or less: caution is, however, requisite in ascertaining 
these particulars. In comparatively rare instances a second impul- 
sive, or at least stronely jogging, action, diastolic in time, may be 
felt: or, on the other hand, pulsation may be absent when the sac 
is quite large enough to alter the form of the abdomen slightly; 
while, jier ix>ntra, a very small sac sometimes furnishes powerful 
impulse. Thrill, systolic in the majority of cases, of diastolic time 
10 rare instances, may be felt. 

The left semi-circumference of the abdomen may or may not be 
increased. 

The size of the aac cau only, if at all, be accurately estimated 
by percussion ; and the tenderness of the surface and the neighbor- 

■ Qkllingbiii, U. C. H., HsIm, toI. viii. p. 61. The vtiHil* prominence b«r« 
«xl«nded from oti« iiicb to tbe rigbt ot tha ambilioiu, to tlie antenor spine of th« 
left llenia : dilttnlion of tbe aorta oommenolng an inih b«lo» tbe origin ot the 
tanal arteries ; aaocDlatian impUostiag the lower part ot tbe aorta and the oom- 
BaoB lliaa. 

In rare Instanoee the mags Is movable ; and in Enob ca>««. Dr. Stokei polnta 
ODt, palsklioD Mid erea mtuninr naj bo made lo Bjipeai and disappear. 
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ing parts generally of^n iDterferes with the process. PercnasioQ 
F of any force is daogerous and uDJiustifiable — especially as intestinal 
[ note habitually iulerferes with precise limitation, both verlicalljr 
RQd horizoDtally [99]. Besides, a considerable time before death, 
the apparent size of the sac may be greatly iacreaaed by sucoeasive ' 
fiod repeated extravasations of blood behind the peritoneau.' 

I have heard in connection with aneurism thus seated: 1. A 
single systolic murmur, without sound of any other kind. 2. A 
dall muMed systolic sound, convertible into a murmur by a httle 
pressure. S. A sharp, abrupt, abort systolic murmur at the left 
lambar spine, much more marked than in front. 4. A systolic 
murmur below the sac, none immediately over it. 5. Occasioaallj 
' A dull second sound. I have never heard a murmur diaatolio in 
time. In some instances systolic marmur is audible in the reclin- 
ing, when inaudible in the erect, posture: Dr. Corrigan soppoaea 
that in the earlier periods of the disease the hydrostatic pressate 
from above, by maintaining a state of tension of the sac, prereata 
the occurrence of murmur; while the diminution of pressure ia 
decumbency, lessening the tension of the sac, allows of its prodac- 
tion. Sometimes a moment's decumbency suOices to bring out the 
murmur well; at others the lapse of two or three minutes is re- 
quired.' But I agree with Dr. Stokes, that this peculiarity will not 
help to establish the diagnosis between preaortic tumor aud aueu- 
rism.* Besides, it is indubitable, true aneurismal murmur some- 
times disappears in the sitting aud standing postures. The student 
must further remember that murmur may be totally absent ia every 
possible posture. 

The special characters of murmur vary as in the arch of the 
Teasel: its amount sometimes changes inversely as the growth of 
tfie aneurism. It may be so loud as to be audible at a little distaooe 
from the surface.* 

It is all-important for the observer of an obscure abdominal dis- 
ease to bear iu mind that even large-sized aneurism of the Tenual 
aorta may exist in the total absence of all positive physical signa — 
neither impulse, murmur, nor percussion-dulness being disoovsrap 
ble: the subjective symptoms are then very likely to deceive. 

846. Si/mptoms, — The patient may or may not be ooDSoioiu of 
pulsation, and this whether there be or be not, objective evideoce 
of morbid action of the kind. Subjective pulsation, absent for tvo 
years, in a case observed by myself, then suddenly came on after < 

' The •xtravAsaited Wood may make Its way to the front of tbo abd<iiu 
ntend npimrda to the p1enr». Hallington, U. C. H., loo. dt. Tho citnvaMtod ■ 
ootf^bi nuy paluta diatlDoUy nnder the lafluenoe of t1i« «ac, and. wilb tixpaiulla 
obaraotBT. I Iost* tbto passage eiaotly as it stood in the laat adilJOD. Dr. Slokw 
(op. olt., p. ti27), in obaerring tbst I atal«"the eeootidary tamondoboc pnlBM)" ^ 
haa by BOioe auoMeut mialnlBrprBled my wotdg, 

' Dab. Joarnal UmI. Soieaw, rol. ii. 

' Dla. of the Heart, p. MS. Vide Appendix. 

' Cue by Dr. Key t)otd«, •• Ued. Timoa," Sept, 1B62, p. Ki. 
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effort in running, and continued until death. Pain following the 
course of nerves implicated by pressure — passing along the edge of 
the ileum down the thigh to the testicles and pudenda generally — 
and in character raw, sore, pricking, cord-like, plunging, hot and 
burning at one time, cold at another, accompanied with spasmodic 
di£Bculty in passing urine, and with tonic contraction of the flexor 
muscles and inability to straighten the limb, the whole attended 
also with peculiar gnawing vertebral pain, existed in the case 
already more than once referred to. But obviously the neuralgic 
sufferings must vary with the exact site of the sac ; sometimes they 
are relieved by special changes of posture. Theoretically, anasarca 
of the lower limbs, or of one of them, must occur, according as the 
inferior cava or either iliac vein is prised on ; but in practice either 
effect is most rare — and fulness of tne subcutaneous ablominal veins 
from obstruction of the cava mav exist without any pedal oedema 
even. Wasting of the testicle I have seen from obliteration of the 
spermatic artery. Pressure on the descending or transverse colon 
may obstruct the bowels, and cause flatulence, constipation and 
great labor in defecation. In the case of Hallington (loc. cit, p. 64) 
the sac was adherent to the descending colon by pseudo-cellular 
bands, and the calibre of the bowel in one spot much reduced by 
contraction of these bands. Ascites of any clinically important 
amount is excessively rare, if indeed it ever occur through the 
influence of aneurism alone. The rarity of dropsy of any kind is 
in regard of diagnosis seriously significant. 

The respiration, if the sac be of moderate size and low down, is 
of natural frequency and character; when high or of notable bulk 
it interferes with phrenic action, throws the onus on the upper ribs, 
and accelerates the act somewhat. Cough may be excited by mere 

EresBure from below; but h»moptysis does not occur, unless there ^ 
e perforative communication with the lung. 

The pulse, even while the patient is visiblv perishing from pain, 
insonmih and exhaustion, need not be accelerated — ranging from 
78 to 88 : the pulse-respiration ratio may be a normal one of 4.85 : 1. 
The heart may be raised upwards or pushed sidewards. 

The urine may be rendered albuminous by renal congestion in- 
duced by pressure on the emulgent vein ; otherwise it is perfectly 
natural, as far as the aneurism is directly concerned ; but when the 
constitution b^ns to sympathize, I have observed continuous 
oxaluria. 

Professor Seaton Beid has published a curious case, in which an 
aneurism arising opposite the coeliac axis and separating the pleura 
from the diaphnigm, seemed to be the only apparent cause (through 
traction of the great splanchnic nerve on the right side of the sac), 
explanatory of contraction of the right pupiL 

847. Duration^ athd mode of death. — In some instances these sacs 
have acquired enormous bulk: one preserved in the Fort Pitt 
Museum is said to have contained ten pounds' weight of ooagula. 
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Hencfi ihe inference that the gradual growth of the disease is not 
incompatible with existence. But we have little informatioD as to 
the mean duration of life afEer the outbreak of ajmptoms : I hare 
known twenty-four, thirty, and thirty-eight months intervene be- 
tween the earliest indications and the fatal termination. 

Death occurs by rupture of the sac behind or into the peritoneum, 
into the pleura, lung, colon, renal pelvis, or mediastinum ; or with- 
out rupture by jaundice, gangrene, exhaustion, &c. 

848. Prognosis. — People with aneurism of the abdominal aorta 
have in rare instances escaped that fatal termination, which is almoat 
the necessary apanage of the disease. The sac has filled with stra- 
tified fibrin, and symptoms hare wholly, or almost wholly, disap- 
peared. Such patients have not then actually died of their aneurism, 
though unquestionably it3 existence may have rendered them more 
ready victims, than they otherwise would have proved, of the disease 
actually destroying them. Complete repletion of a sac with coaga- 
lum, even to the level of the normal interior of the vessel, does 
not insure removal of symptoms. All the evils, obstmcUre of 
function and excitant of pain, depending on abdominal tumor, may J 
be felt as vividly as before ; this has more than once been proved I 
by post-rw>rUm examination. j 

&19. Diagnosis. — The diagnosis may be conveniently considered 1 
under the three heads of cases : (a) where there are abdominal phy* j 
steal signs ; {V) where there are no physical signs, but serioua ventnl j 
symptoms, mainly neurotic, with or without much consUtuUoiial j 
sympathy ; (c) where there are no signs, or very trifling ones, and I 
no symptoms of the least apparent consequence. 

{a.)"The extreme difficulties sometimes arising in the disttnctioQ ! 
of mere aortic puUolion from aneurism have already been considered J 
[807]. Curiously enough, the only case in which I have beard 1 
abdominal aortic murmur, diastolic in time, was one of diminished, I 
instead of increased, calibre of the vessel. Fecal accumulation is | 
distinguished generally by the oval outline of the fulness ; by iu ] 
doughy inelastic feel; by the existence of several spots of dull and 1 
clear resonance under percussion close to each other, and within 
the area of the swelling, from the intermixture of gas with solidi- 
fied feces; sometimes from the position of the moss; and, generally, 
from the history of the case. The pains of aneurism may be im- 
perfectly imitated by those of peritoneal distension from the 
enlargement of the bowel ; but it is rare indeed that a mass of feces 
receives such arterial impalae from behind as to simulate that of 
aneurism. — In the obscurity of their early symptoms, in the eveo- 
tual pain, and in the gradual exhaustion toey produce, there is 
constaerahle similarity between lumbar and paoaa abacessea and 
aneurism; but the swelling of these abscesses passes in an eloii- 

E.ted form from above downwards, and does not exhibit an irrego- 
rly globular shape, as aneurism sometimes does; they give neither 
impulse nor murmur. Tenderneea exists in the lumbar spine, and 
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there may be loss of motor power in the lower extremities; bat 
the actual pain is malerially leaa, as a rule, than in the aortic dis- 
ease. Tubercles should be sought for in the lungs: their presence 
would be directly in favor of lumbar abscess of tabercnlar origin 
— egsinst aneurism. — HydronephTosia and pyelitic dulension are 
BOcomp&Died wilh renal symptoms, changes in the urine, tumor 
with Uie characters of renal enlargement — a tumor of tuberous 
nodular outline, non-impulsive, murmurless, and extending further 
into the Sank and into the back than aueurism. The urine may 
be albuminous in all three affections, — Tumors of various kinds in 
the abdomen may pulsate in expansile manner, and be the seat of 
murmur; the murmur is high-pitched, whiffing invariably as far 
as I have heard ; but a careful consideration of the whole case is 
the best safeguard against error. In a case of cancerons lumbar 
glands, seen some time since, not only were there expansile im- 
pulse and murmur, but such neuralgic pain as commonly accom- 
panies aneurism ; still the knowledge that a cancerons sarcocele 
nad previously been removed prevented mistake. When there is 
an obvious solid mass, either a tumor or an aneurism, and which is 
pulsatile in the recumbent posture, the diagnosis may sometimes 
be made by placing the patient on the bands and knees: if aneu- 
riamal, the pulsation will remain ; if that of tumor, conveyed from 
a healthy aorta, it will disappear, in consequence of the vessel and 
the morbid mass having ceased to be in close juxtaposition. Bat 
the presence of adhesion would greatly interfere with the employ- 
ment of this test. — An enlarged lumbar verl^a, pressing forward 
the aorta, will cause extra pulsation; but there is no lateral expan- 
sion of the vessel; and the murmur is whiffing or rasping, and not 
beard laterally.' 

And even if there be positive surety of the existence of abdo- 
minal aneurism, we are not at once entitled to pronounce it aortic ; 
it may be situated in the ccoliac axis, the hepatic, the superior me- 
aenteric, or the renal arteries. But the signs of these aneurisms 
have aa yet been imperfectly investigated,* and 1 know nothing of 
any one of them by experience. 

(6.) Wherever obstinate abdominal neuralgic pains exist, eape- 
mailly in a male, and where the ordinary signs of visceral disease 
cannot be established, aneurism should be held in view as most 
probably present, even though there be no single physical sign to 
warrant such an opinion. Let the examination never bo considered 
complete, however, without careful auscultation in the left vertebral 
groove. It wilt be necessary, too, to exclude, with aa much cer- 
tainty as possible, the presence of cancerous lumbar glands. An 
aneurismal patient of this class may be seen at a time when his 
genoral health is excellent, or already impaired. 
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(c.) Slight pain in the lumbar region may be the sole symptota 
for twelve months, to mj ovii knowledge, aUct aneariamal disten- 
sion has probably commenced. Hence the importauce of tb» 
rooghly iavestigating phyBically cases of alleged incarable 1dh»- i 
bago and sciatica. Relief of lumbar pain by cupping will xtak ■ 
disprove the dependence of that pain on aneurism. 

boO. I'he treatment is the same as of intra-lhoracic aneurisraa 1 
in general. Were the disease diagnosticated at an early period, I 
might any good be effected by pressure either on, aboTe, or below I 
the sac ? — a caatioaa trial of one or oiher form of presaure migtit>l 
with propriety be made. I 

Reet, as complete as can be managed without sertoaa distnrbaDOB i| 
of the digestive organg, is, beyond doubt, of extreme import 
in cases of the class. Tht^re are many instances on record id [ 
odicat journals, where perfect quiet so singularly improved thttl 
local and general state as to make the patient believe himself fros f 
from disease, and consequently to commit acta of imDrndenoo which I 
brought back the previous symptoms with inoreaeea intensity. 

851. Group d. Ditseeting Anturitms. — The morbid anatomy of "1 
dissecting aneurism of the aorta, in tta three essential varieties, is f 
clearly demonstrable from existing records: its clinical history has] 
yet to be worked oat. And, indeed, from the nature of thinga tl 1 
seems singnlarly unlikely that any general account, applicable evea'I 
to the majority of such cases, can be given — seeing that the symp-^ 
toms must in great part depend upon the extent and precise portioft- J 
of the aorta affected. 

852. The symptoms in published cases may clearly be nA 
to three heads, wnich the observer should always aim at ■ 
distinguishing; — namely, (1) symptoms of shook to the i 

large ; (2) of dynamic and statical disturbanoo of the isjare 

and (3) of mechanical interference vrith the function of orgBU « 
plied by branches from the injured part of the vessel. (1.) Tn 
symptoms of shock are, primarily, sadden faintness or actual syn-^ 
cope, and, on recovery of consciousness, nausea, vomiting, and paia j 
in the thorax or abdomen: seeondarilv, febrile action, by no means'! 
necessarily very marked, thirst, furred tongue, abdominal tympani*! 
tis. (2.) The dynamic disturbances of the artery are signified by ^ 
more or less severe pain in its course, and throbbing action, irro-'J 
gular in force and rhythm. Statically, the vessel and its injoredC 
branches are widened and rendered uneven ; while the obstractiotl I 
to the current, offered by the proihinent and ragged lining mem*! 
branc in the site of its ruptures, gives rise to blowing aystoUtI 
murmur, which, if seated near the heart, may be mistaken for thxtl 
of constrictive disease of the aortic orifice, (3.) The symptoms of i 
mechanical origin are produced by the accumulation of the blood, 
filtrated between the coata of the aorta, against the orifices of arte- 
rial branches, whereby these are completely, or almost completely, 
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blocked up. The nature of these symptoms will, of course, depend 
on the distribution of the blocked-up vessels. Thus, in a remark- 
able case, observed by Dr. Todd {MecL-Chir. JVoiw., vol. xxviiA 
where the innominate and the renal arteries were mainly obstructea, 
very singular cerebral symptoms and suppression of urine marked 
the event If a main bronchus were pressed on by the suddenly 
enlarged vessel, equally sudden deficiency of breathing (the per- 
cussion-sound remaining unaltered), would ensue.^ 

In not a few of recorded cases there were no conditions of the 
heart or great vessels known to exist prior to the actual event, 
which might have led the observer even to suspect such dissection 
of the arterial coats as a likely or even intelligible occurrence. In 
certain rarer cases the existence of such previous diseases has been 
known, and would certainly aid in the diagnosis. This is especially 
true of certain forms, as, for instance, where the arch of the aorta 
was known to be the subject of serious coarctation [864]. 

853. Were the practitioner fortunate enough (guided by the sud- 
den supervention of symptoms of the three classes just distinguished, 
and of a strong arterial murmur in a person known to have previ- 
ously been free from this physical sign) to divine the occurrence of 
acute separation of the coats of the aorta, it does not appear that, in 
the present state of knowledge, the treatment would be materially 
improved by his sagacity. Did he fail to diagnose the occurrence, 
his aim would be to recover the patient from the first shock of the 
accident, control excited arterial action, and relieve symptoms as 
they arose. And it does not appear that art could do more than 
this, were the anatomical nature of the affection understood from 
the first 

IT. — ^TABICO&B AVBUBISXS OF THB ABCH OF THE AOBTA. 
▲.— COMMUHIOATIOir WITH THI 8UPXRI0B YHirA OAT A. 

854. A woman, aged fifty, having suffered for some years from 
aneurismal symptoms, one evening while stooping at laborious 
work, suddenly felt as if strangled, chan ged color, felt giddy, and 
sat up all night in dread of suflbcation. When seen the next day, 
the face and upper part of the bodv were deeply cyanosed, the 
tributaries of the upper cava enlarged, those of tne lower natural. 
The ordinary signs of aneurism of the arch existed about the right 
infra-clavicUlar region. Dr. Mayne, the observer of the case, argu- 
ing from the existence of a powerful superficial whirring systolic 
murmur, loudest at the second right cartilage, accompanied with 
thrill, perceptible not only at the spot, but, in spite of great oedema 
and swelling, over the right internal jugular and subduavian veins, 
and taking into consideration the extreme suddenness with which 
the serious symptoms above referred to set in, made the diagnosis 

' Vide also a case of Dr. Risdon Bennett, Med.-Chir. Trans., toI. zxxiL 



SS2 TABICOSE ANKUBISM3 OT THE ARCH. 

of an aortic aneurism communicating with tlie superior cava. Tba J 
poise Tull, strong, and jerking, beat about 1 10 in the minute. | 

Death ensuing on the tenth day from the patient's sudden soizaro^ I 
an opening " in size and shape resembling the button hole of a shirt, 
and crossed about the centre by a delicate frenum," was found be- 
tween the vena cava and ao enormous globular dilatation of the 
arch.' The heart exhibited nothing abnormal: the jerking pulse, 
it may therefore be presumed, depended directly on the loaa of arte- 
Hal current, sustained through escape of blood from the sac into 
the vein ; but such mechanism is so singularly rare that the occar- 
rence of jerking and visible poise in connection with it can euaroelr 
be held to invalidate ths significance of the sign in relation to aorbc 
reflux. 



856. If an individual, known or not known to have been tha 
subject of aortic aneurism, suddenly esperience after efibrt a veoaa- 
tion of something giving way in the cardiac region, feel Ikint, be- 
come pole and exhibit the general characters of nervous shock to 1 
the heart, followed by peculiar fluttering in the chest — if he subse- 1 
quently sufler from dyspnoea to orthopncea, more or less cyanotiu 1 
blueness of the Iipa, pallor of the face, chilliness, prostration ofl 
strength, anxiety, terrible dreams, occasional nausea and Tomitinei f 
syncopal and pseudo-epileptic attacks, and become anasarcooa la' I 
the lower extremities, while the lungs and liver undergo meohanieal J 
engorgement, as proved by percussion — if all this coexist witlt'1 
powerful systolic thrill, limited to the second and third leti inter- | 
spaces close to the sternum,* and with loud whirring murmur ea 
tially systolic and intermittent, though sometimes inclining to ooo- J 
tinuousness (or, it may be, double murmur similarly seated), tho I 
diagnosis of sodden communication between the aorta and either J 
the pulmonary artery or right ventricle is warranted. The farther I 
determination of the existence or not of aortic aneurismal dilatatioa \ 
must tnrn on its own special signs. 

Dr. Wade has published a case from which he appears to infer 
that n on -conduction of existent diastolic murmur downwards to the 
heart's apex is the key to the diagnosis of aortic communicalioo 
with the pulmonary artery. But this inference seems to me verj 
seriously shaken by the fact thai in some cases of aortic regui^giu- 1 
tioD the attendant diastolic murmur is not transmitted to the leftl 
ui>ex — where, on the contrary, a pure second sound is heard : thil'f 
holds true even of excessively loud basic reflux murmor [149. 1 
718].' ' 

■ Dnblin Flosplul Quelle, Feb. 1SS4. 

* This limitod site viU be lowar fn position, somewhat, tf Ihe Leftrl lUelf b* | 
lowervd bj hypertrophy. 

* ProooodlDgs Ued.-Chlr. Soc. 1801. 
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Kecorded cases' are, aa yet, too few id number to supply trust- 
worthy informatioo concerniog the possible duration of life after the 
communication has been accomplisoed. A history, printed by Dr. 
Smith, aeems to show that existence may be prolonged for three 
mouths; here the patient died in a pseudo-epileptic fit.* I have 
before me a preparation iu which the vessels commDuicate by an 
opening, round, smooth, and half an inch in diameter on the aortic 
side; round, of the size of a split pea on the pulmonary side:* 
according to the catalogue, the existence of the aperture was "not 
detected during life by any morbid sound or symptom." And it is 
remarkable enough that in Dr. Wade's case the symptoms, at the 
moment the communication between the two vessels was probably 
effected, were but slight: and the patient left the hospital after "a 
two or three weeks'" sojourn, "declaring himself well." He event- 
aally perished about a week afterwards from a fresh rent, extending 
from the sac into the right ventricle : the communication with the 
pulmonary artery bore the impress of non-recency. 



8^^. A man, aged twenty-6re, in his ordinary state of health, 
felt a "crack in the heart," and became faint and pale, while lifting 
a sack of flour. Though very ill, he continued at work for three 
or four days. Nine weeks later. Dr. Hope found the face bloated 
and purplish, the legs very, the hands slightly, cedematous, the 

Sulse 80, and excessively jerking; oopain; the least effort causing 
yspnc«a and irregularity of pulse for two or three minutes. The 
following physical signs also existed — thrill in the third interspace,* 
two inches from the sternum, with very loud superficial sawing 
murmur, like a whispered r at the same spot, most marked in sys- 
tole, less in diastole, with also a continuous rumbling louod — no 
thrill nor murmur above the clavicles, impulse of the heart not 
materially increased. The patient died, highly anasarcous, nine 
weeks after the examination. A sac, as large as a small hen's egg, 
immediately above the aortic valves, opened by two small apertures 
into the right ventricle. 

In a male, aged thirty-one, observed by Mr. Beck, both sounds 
are represented to have been distinctly audible; and immediately 
following, and loudest just after, the second sound, a sawing mur- 
mur disagreeably close to the ear, accompanied with thrill, most 
distinct at the bi^ of the heart near to the sternum — but at which 
side of that bone is not slated — was heard.* 

> Vidt an lotereatlng ona bj Dr. BogliM Bennett. 
' Dublin Jonnul. vol. xviti. 

* V. C. MusoQiD, No. 22fi4. 

' Although thii ii not (tated In tha nsmktiTe, the left totenpie* I« er(j«ntl7 
maknt; — UiaeuM ol the Qe^rt. 

* Uwl.-CIilr. TnUM., vol. xxr. 
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D.— COKXUVICATIOH WITH TBI BIGBT AITBICLB. 

857. There is reason to believe that where commanication is 
established between an anearism of the arch and the right auricle, 
the attendant thrill and marmur will be of maximam strength in 
the second and third right interspaces. 

Little, if anything, is known of the duration of life subsequent to 
this perforation. An ostler, aged thirty, was brought in dead to 
University College Hospital at about half-past ten P. M.; that 
evening he had been heard to groan by a fellow-workman, and 
answered to inquiries as to the cause, that '^he should soon be bet- 
ter;" after this, having taken some tea and a small quantity of gin, 
he fell in the street while returning to work at about ten P. M. and 
died almost immediately. An aneurism of the asoendinff aorta, 
three inches in diameter, had opened by a rupture, jagged on its 
aneurismal, smooth on its auricular surface, into the right auricle— 
when opened out, the communication seemed about as large as a 
fourpenny piece.* 

This man had been known to have 8u£fered for a long time from 
pain in the chest, increased by stooping ; still he was looked u[)on 
by those who knew him as a healthy person : the aneurism alone, 
it seems evident, did not seriously disturb him. The rupture was, 
in all probability, partially effected at the time of the groan, com- 
pleted at the moment of the falL 

B.— COXMUVICATIOV WITQ THI LIFT CAEDIAC CATinn. 

858. I have not met with any example of communication by 
rupture between an aneurism of the aorta and the ventricle or au- 
ricle of its own side of the heart. Either occurrence, especially the 
former, is indeed difficult enough of conception. 

§ VI.— OOABCTATHnr AJn> OBUTBUTIOV 09 THE AMTTA. 
A. — ABCB OF THB AOBTA. 

859. The arch of the aorta is subject to a process of closure, more 
or less complete, either as a result of imperfection in the develop- 
mental changes occurring immediately after birth (quasi-congenital 
variety), or as an effect of disease in adult life (acquired variety). 

I.— ^UASI-OOVGEinTAL TABUTT. 

860. The closure of the ductus arteriosus, commencing after a 
few respirations, is, according to Bernt, completed in some cases by 
the third or fourth day, by tne eighth in half the number, and by 
the tenth in all. Now this closure normally exercises no influence 
on the contiguous portion of the arch of the aorta ; but in a certain 

■ U. C. MuBenm, No. 4026, described bj Mr. St. John Rdwarda, ''Medical 
Times/' Deo. 1851. 
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nnmber of in8Unce<> the contracting process abnoroia!]y extends 
thereto.' The constriction has commonly been found at, or close to, 
the dactua arterioBas; varies io length, but, unless in very excep- 
tional instances, averages scarcely more than a line or two, as 
though a string had been tied round the part; varies also in araouut 
from more or less considerable narrowiog to complete obliteration. 
In the latter case the vessel presents the appearance of a ligamentons 
oord; in the former, the intoroal surface is, except in the rarest in- 
stances, smooth. Vegetations, when present, must greatly intensify 
murmur. The vessels springing from the arch are always more or 
less, sometimes enormously, dilated ; and various second and third- 
clnss arteries, especially the deep cervical, intercostal, and epigastric 
Bimilarly widened. Local dilatations, in addition to the general 
enlargement, simulate so many anenrismal sacs — as has particularly 
been seen in the intercostal artenea.' 

Congenital deficiency of the aortic valves, and irregular distribu- 
tion of the t^ar and certain other arteries have been witnessed. 

8tjl. In respect of symptoms, past experience divides these cases 
into four classes: a class in which no special symptoms attracted 
attention during life, and the constriction has been a post-viarCem 
discovery; a second, in which symptoms of disease of the heart 
existed, or were supposed to exist; a third, wherein disturbances 
of the circulation were more or less confidently referred to an imagi- 
nary aneurism of the arch; and a fourth in which the physical 
aigns, conjoined with slight symptoms, led to the true diagnosis. 

Separating what is wholly contingent and accidental from the 
real functional effects of constriction, the following symptoms may 
be admitted. 

Fits of dyspnoea, dry irritable oougb, and occasional haemoptysis 
occur, but only when the heart itaelf is unusually excited, or under 
the inSueuce of more or less violent strain on the circulation. 
Uneasy sensations may be experienced within the chest, probably 
both in the aorta itself [SIO] and in the cardiac plexus, but actual 
pain is, at the least, rare. 

As cffecla of impelled circulation in the brain, fulness in the head, 
cephaUlgia, vertigo, and epistaxis occasionally present themselves. 

There seems no disposition to stagnation within the systemic 
capillaries (just as in aneurism of the arch also); even ce^ema of 
the feet fails to occur, unless as a aeouenoe of intermediate obstnio- 
tion in the lungs and right heart. Neither does the urine become 
albuminous. 

' Objeotiooi hftTB, faowerar, been t«ken 1« thU M«ft of Ui« mechnnlan of the 
eimstriRlloD by Dr ChsTen — &lao hj Rokitsnskj, wlio sdoiiM Eleyuauira theory of 
dcpendsnGv un [lerTorted devebqiawnt of the branehial uohvi wban «oDtliiiu(iu 
with the 4oitA. 

• Viil« Cllu. UoC. OD Aotiio C^n:t«Ucai, Hed. TitaM, Oot. 18G7i aIm flg. bj 
A\n. Ueokcl. copiad Into Cralgie'* Hemou. Ed. Med. & Sorg. Jonnua, Oot. 1841 ; 
bIm the oppoBlta <llfti[TBm. 
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Tbe influence exercised on general nntrition seema less thaa ' 
tnighl be anticipated ; in tbe case, whicb I described some years I 
ago, the four extremities, especially the lower, were very fairly 
noarished, a fact the more remarkable in regard of the Utter i 
they lived wholly, or almost wholly, an anastomotic life. 



Fig. 1. 




iDgcibsr Willi lti> lotuBil I 



t\s. S. AmU Uld apn, ibowlag bj pro1» 



I do not imagine that a constricted state of the aorta is Hlcely to 
generate or modify any diathetic state; tubercle in the lung has 
more than once been noticed, but, I presume by accidental assocta- 



COABCTATION OF THE AORTA. 387 

D only. Low inflammations, especially in the inferior extremi- 
ties, might be theoretically looked for; but have not to my know- 
ledge l>een foond. The man, who fell under mv notice, had slight 
lymphatic inflammation and whitlow in one of nia upper limbs. 

862. Not the least important and readily ascertainable of the 
physical signs, are presented by the extreme pulsation of the caro- 
Ud, subclavian, temporal, deep cervical, ana intercostal arteries. 
Occasionally local expansile impulse, aneurismal to the feel (and 
Boroelimes actually wearing away the ribs), may be felt from place 
to place in the latter vessels. Further, even at the top of the ster- 
num, if the innominate artery and the aorta itself on the cardiac 
side of the constriction be much dilated, undue impulse may reach 
the sorface. 

Murmur may be heard of maximum intensity at the second right 
interspace close to the sternum ; harsh; of sawing special character; 
high-pitched ; conveyed upwards, to the right, to the left, down- 
wards in the direction of both ventricles, bat more to the right than 
the left, backwards to both vertebral grooves, more to the right 
than the left; persistent; not notably influenced by change of pos- 
ture; in rhythm synchronous at its commencement with the close 
of the heart's first sound: such were the characters of the murmur 
in the case I have elsewhere described.' Probably generated by 
the passage of blood through the coarctation, it might possibly also 
depend OQ rippling of the current in the widened part of thu arch. 
Id this case the heart's own sounds were well audible. 

There is no visible prominence at the top of the sternum. 

Thrill may be fell at the second right, less at the second left, in. 
terspace, sometimes above the clavicles, and also in the site of the 
pulsating prominences of the intercostal vessels. Jugular pulsation 
of cardiorespiratory rhythm may be seen. 

Eitlier percussion at the top of the chest gives normal resolts, or, 
if the ionomiuata and the arch on the cardiac side of the obstruc- 
tion be much dilated, some slight unnatural dulness may be de- 
tected. 

863. Of the causes indirectly leading to the coarctation nothing 
is known. It has hitherto been seen with greater frequency in males 
than females, in a ratio of about 3 : 1. 

86i. That quasi-congenitat coarctation is not necessarily a mal- 
formation of fatal tendency, appears sufficiently from the fact that 
it has in eight or ten instances been found in the bodies of persons 
dhring at upwards of Bfty years of age, and in the case recorded by 
ifflynaod tne individual had actually attained the patriarchal term 
of ninety-two. 

Yet on the other hand the prognosis is always uncertain: the 
annals of cases show that death may take place in the midst uf ro- 
bust health, with scarcely a moment's warning. The patient may 

> Uai. TlmtM uid Qm., Oct. l&aT. 
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perish in one of three main ways. First, he may be cut o 
deoly (through the aortic affection) by rapture of the vessel itael^ 
by rupture of the heart, and by formation and rupture of dissecting 
aortic aneurism.' One recorded case, at least {that of Meckel), ahoira 
that rupture may occur where habitual quietude of impulse seemed m 
U> render such a catastrophe a most unlikely event. Secondly, liQ ^ 
may die of cerebral disturbance or pulmonary congealion, puen* 
monia or bronchitis, or of dilated heart — dependencies on the aortio 
obstruction. And, thirdly, he may be cut off by some completely 
unconnected, cardiac or other, disease. 

865, If a systolic, or rather slightly post-systolic murmur, follow- 
ing the track of the aorta and of maximum force above the heart's I 
base, were discovered as a permanent condition in a person fres J 
from spaniomia and from any of the ordinary murmur- producing J 
aJSoctioDS of the valves, and if there were no local bulging, and ak I 
the moat but slight abnormal dulness at the top of the Bternum, I 
while the patient sufiered neither from the local symptoms nor the I 
concentric pressure-signs of aneurism or meiliastinal tumor, nor 1 
from cyanosis, there would be fair motive for strongly suspecting ] 
the existence of coarctation of the arch. This suspicion would be ] 
converted into certainty, if throbbing of dilated and sacculated cer> \ 
vical and intercostal arteries were more or less markedly preseoL I 
But were this latter condition absent, the surety of the duigoosu I 
would fail, inasmuch as all the signs previously rehearsed miglrt 1 
depend on an obstruction at the aortic orifice of the innomiDSte 1 
artery. For further details concerning the diagnosis, I would beg 
leave to refer to the clinical lecture already mentioned, 

8rt6. Curative treatment of a case of this stamp is of course oat J 
of the question. Nevertheless the part of the physician is by no I 
means unimportant: symptoms, congestive and other, must be 1 
vigorously met, as they arise ; and the occurrence of such symp* I 
toms warded off as far as possible by insisting on a careful system 1 
of hygienics. Now of all hygienic rules the most essential is that 
the patient avoid physical, emotional, and even intellectual ex* 
citement — that his life be a tranquil one. It is of extreme conse- 
quence, too, that he avoid exposure to cold and damp, and cxcessaB 
of all kinds, such as must end in perturbed circulation and looal 



837. The calibre of the arch of the aorta may undergo dimioa- 
tion both as a result of disease of its own, as also of cortaia afieo- 
tions of the heart, of the lungs, and of others of the system at lugs. 
Under the first head appear contractions depending on exudatioo- 
matter connected with the coats of the vessel. Under the eecoiid, 



range themselves reductions o 



i depending on the closely c 



■ Bukw, lled.-CtLir. Tnot., tdU xUU. p. 131. 
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atrictive action of induration -matter in the pericardium, nnci on 
obstructioQ of the mitral orifice, which entails a deficient aupplv of 
blood to the aorta. Next, prolonged obstruction of the pulmonary 
(nrculation acts in a somewnat similar way : the calibre of the aorta 
u below the average in persons cut off with vesicular emphysema 
of long duration, unless the right ventricle bare become the seat 
of dilated hypertrophy. Lastly, in cancer and phthisis the vessel 
au&ers in the same manner, probably from the gradual reductiou 
in the amount of circulating fluid in those diseases. 



868. A considerable number of cases are on record in which 
imperviousness, more or less absolute, of the aorta has beta pro- 
duced in the adult by coagula forming around prominent spiculie 
of calcification, or by the products of inflammation, aided by con- 
traction of the walls of the vessel itself. The lower part of the 
thoracic and the abdomical aorta are the most common seats of the 
disease. 

869, The course of this affection, symptomatically, may be acute 
or chronic 

(a.) In some of the former class of cases, the current of blood, 
though it may long have been somewhat obstructed, has not be- 
come seriously interfered with unii! the appearance of acute symp- 
toms — these symptoms being dyspnoea, anasarca, tendency to gan- 
grene of the lower extremities, and hicmoptysis. Still, as the state 
of the lungs and heart is imperfectly known in the very few in- 
stances of the kind, the direct dependence of heemoptysia on the 
obstruction may be questioned. 

But occasionally toe attack is to the last degree sudden in its 
graver manifestations. A merchant, aged tweuty-nine, generally 
enjoying good health, is abruptly, after a few days' indisposition, 
seized with a burning sensation in the lower extremities, which 
rises towards the head ; he lies almost deprived of consciousness. 
Shortly after he is found with a livid bloated countenance, and 
epeechleas ; the left side almost deprived of motion, the head coa- 
foaed, and the pulse infrequent; when raised, vomiting at once 
supervenes. After tlie occurrence of a variety of well-defined local 
symptoms (stony coldness of surface, lividity, pulselessness of arte- 
nal truuks, tenderness of these on pressure, anieethesia, motor 
paralysis, mummification of one lower extremity and moiat gan. 
grene of the other, the saphena vein being here also blocked up), all 
evidently dependent on obstruction to the arterial circulation, the 
patient periehed on the- 6th of December — the forty-sixth day from 
the scute seizure. The abdominal aorta, close to its bifurontioD, 
was completely closod up by a firm, pale rixl coagulum, tightly 
adherent to the inner coat, which was smooth and pale. PlasUc 
exudation existed between the membranes: acute inSammatiou of 
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the arterial texture, as diagnosed during life by M. Bomberg, was 
the evident cause of the plug-formation. Several other arteries 
were similarly aflFected. Tne diflSculty of finding any even remotely 
probable cause is not the least curious part of this case.^ 

{b.) The chronic mode of progress is well illustrated by the fol- 
lowing brief particulars of a case which I had the opportunity of 
observing in the wards of M. Louis in the year 1886. In this pa* 
tient, a female, aged fifly-one, four years previous to death, numb- 
ness, first of the right, and, some months later, of the left, lower 
extremity, were clearly the earliest positive eflfects of the growing 
obstruction. These were followed by inability to walk, not from 
fatigue or cardiac sufiering, but from pain, coldness, and increasing 
numbnj3ss in the legs. Subsequently, the efiects of organic disease 
of the heart (she had mitral constriction, dilated hypertrophy of the 
right ventricle, palpitation, pulmonary apoplexy, and haemoptysis) 
threw those of the aortic obstruction into the shade, and eventually 
cut her off in a few days after admission to the hospital. Twice 
in the course of her illness she had slight and passmg oedema of 
the lower extremities, but there was none on her admission, and at 
death scarcely any. Besides a complete local obliteration above 
the iliacs, the calibre of the aorta generally, and of its branches, 
was below the average in this woman. No attempt appeared to 
have been made at anastomotic enlargements ; the disease had, to 
all seeming, originated in inflammation of the vessel. 

Dr. Gull records a verv remarkable case, in which obstruction of 
the abdominal portion oi the vessel having produced serious para- 
plegic symptoms, eventually, in proportion as anastomotic enlarge- 
ments ensued, the motor paralysis materially improved.' 

§ VII. — BUFTURBS, PSRFORJLTIOirS, AlTD InJTTBIBS OF THB AOBTA. 

870. Spontaneous rupture of the aorta has sometimes occurred, 
where, if observers may be implicitly trusted, the vessel was free 
from any form of pre-existing disease ; more commonly more or 
less extensive calcification has been found; in rarer instances a 
softened state of the coats is referred to in descriptions. 

Eupture appears particularly prone to occur in the asoendinff 
portion of the thoracic aorta. More frequently the fissure is found 
at right angles with the long axis of the vessel than in any other 
direction. 

Of thirteen cases belonging to this category, eight were furnished 
by males, five by females.' Spontaneous rupture seems to be most 
frequent between the ages of thirty -five and fifty. 

Death is not necessarily instantaneous ; the external coat may not 
give way at first, and some hours, or even days may elapse, before 
a secondf rupture, breaking through this also, destroys life instanter. 

I Romberg, Dis. of Neirous System, yoI. ii. p. 238. 

* Qaj's Hosp. Reports, 1857. * Crisp, Dis. of Arteries, p. 289. 
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871. Raptures from external violence are of rare oocurrence, and 
almost limited to the male sex. 

872. Ulcerative perforation of the vessel has in rare instances 
been observed, commonly as the result of a foreign body making 
its way from the oesophagus.' 

878. Injuries to the chest- wall of various kinds have occasionally 
caused fatal rupture of the arch of the aorta. But a question of 
great interest is, to what extent physical shocks to the surface 
(especially about the second right cartilage, where the vessel most 
closely nears the parietes, and also especially in thin people) may 
inflict injury on the artery, without leaving any very notaole trace 
on the integuments? I saw a case some years ago raising this 
question in an urgent form, in connection with a railway concus- 
sion;' and the inquiries made on that occasion revealed a total 
absence of fixed professional opinion, as well as extreme poverty 
of printed information bearing on the matter. Nor can I, to my 
regret, help in supplying the deficiency, except by venturing to 
direct attention to the subject. Here are the facts. A man, aged 
under forty (younger, consequently, than the average of sufferers 
from aneurism of the aorta), was to all seeming in perfect health, 
when he was thrown violently forward by a sudden jar of the train 
in which he was seated — the upper part of the right side of the 
chest pitching against an arm-rest between two seats opposite. It 
was deposed in evidence that this person had never complained of 
chest- symptoms, and that he had not consulted any meaical man 
concerning the state of his heart or lungs. Now, within two hours 
after the accident the medical officer of the railway company con- 
cerned found a pulsating prominence in the neighborhood of the 
second right cartilage. This aneurism, for aneurism it was, event- 
ually destroyed the sufferer in about eleven months after its dis- 
covery. The man pleaded that the aneurism was caused by the 
injury. The following arguments might be used in f&vor of his 

!)lea. 1. The chest-wall, where flexible, and in thin persons 
among whom he ranked) is so easily depressed, that, as is well 
known, murmur may be produced by a verv moderate amount of 
stethoscopic pressure. 2. The injuries to the thorax which have 
produced actual rupture of the aorta have ranged between violences 
the most terrible and so trivial, as to appear almost incapable of 
producing the effect 8. Injuries to the chest-wall have occasion- 
ally ruptured the lunff, without either fracture of a rib, or serious 
external marks of violence.' 4. Morgagni records several cases in 
which abdominal organs were torn by blows from sticks, though 
there was no injury to the skin, not even an ecchymosed stain.^ 5. 
Numerous instances have been published in wmch a direct con- 

* Areb. Gto. de. Il6d. 1825 ; Flower, Lancet, June, 1853. 
' Case seen in oonsnltation with Mr. Skej and Mr. Briohsan. 
' Art. Bmphjtema, Cjo. of Safgery, p. 82. 
« De Bed. et Caas. Morb. Bp. Ur. i 1ft. 




DectioQ between external injury and aDeuriam of the arch has heen 
traced and admitted.' 6. A case is recorded iu which aa aDeurism 
was first perceived within twenty-four hours after the receipt of a 
blow with the fist on the right eide of the chest.* 

Now conceding that all these arguments put together do not 
oonatitute proof in the affirmative, they show that it would be 
difficult enough to maintain a negative. It seems to me well con- 
ceivable, that when calcification has pre-existed to any extent ia 
the vessel, ao injury of the kind described might lead to sudden 
breakage of the lining and middle, and blood-disteDsion of the 
external, tunics, 

SECTION II.— CORONARY VESSELS. 



874. An individual, subject to palpitation, had a sudden attack 
of retching, with cardiac anguish, and died in an hour. The left 
coronary artery, widened, hardened, and fragile, was broken across 
from the aorta; effusion of blood had taken place between the 

pericardium and great vessels.' 



876. This is a very rare affection in a genuine form ; while ftwi- 
form dilatations of the origin of the vesael, and widening of its 
general tract, are far from rare. 

The sac has, in the few instances on record, been incladed in the 
substance of the ventricle or of the auricle (almost always on tbe 
left side). It has contained coagula, 3ometime3 distinctly laminated 
and partially decolorized.* 

In some of the few cases death has actually resulted fVom, or 
been hastened by, rupture of the sac : where no rupture has ooour* 
red, no evidence exists that the affection gave rise to any ffjrmptotn. 
It is noteworthy that in no single instance, though in sonte casM 
associated with calcification and general dilatation of tbe Teasel, 
has aneurism of the coronary artery been said to have caused symp- 
toms of angina pectoris — a fact which would almost require me to 
modify somewhat a statement, hazarded concerning the inflnenoe of 
the coronary arteries, in the history of the latter disease [428]. 



I 



876. Sudden death has been occasionally caused by rupture ofa 
varicose coronary vein. In two caaea of the kind, observed by 
Altiers, there had been symptoms of cardiac asthma, but evideatlj 

' K. g. Cues t11. i. xi. xll., In Dr. Cricp's oolleotlon, p. lSO«t wq. 

■ C&ss Tii. Criaii, loo. cit. 

> LoinUrd, U». Med. de Piiia, ill. 644. 

' rouxuk, On Ai)«urliun of Um Cqiqomj Artary, p. S> 
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traceable rather to the state of the heart itself than of the dilated 
vein.* 

SECTION m.— PULMONABT ABTBBT. 

§ I. — BLOOD 00HCRSTI0H8 Of THX PVUIOirAJlT ABTIBT. 

877. The pulmonary artery, like all the channels in the body for 
venous blood, is prone to suffer obstruction on a small or large 
scale from the coa!gulation of its contained fluid. 

878. The conditions leading to this coagulation are very similar 
to those traceable in the analogous case of clotting within the hearths 
cavities [7721. They may be arranged as follows: (a) blood-altera- 
tion, of which the essential tendency is to increase the coagulating 
property of the fluid ; (b) some form of constitutional state render- 
ing the circulation more sluggish than natural; (c) local causes of 
obstruction within the vessel concerned. 

(a.) The blood-conditions are specially hyperinosis, the peculiar 
crasis in parturient women, and spanssmia. 

(b.) All forms of debility, whether traceable directly or not to 
the influence of disease, past or present, &11 under this head. In 
the convalescence of acute diseases, particularly those which pre- 
sent other favoring conditions, it is probable slight coagulation 
may happen pretty often, while it is certain that the process occurs 
on a serious scale in a small proportion of instances. Pneumonia 
supplies an illustration.' There is, I think, motive for believing 
that "relapse*^ is occasionally constituted, not by real return of the 
disease, but by blood-clotting within certain branches of the pul- 
monary artery ; while it seems to me there can be no reasonable 
doubt protracted convalescence, and long continuance of dulness 
under percussion, with some form of bronchial breathing, are some- 
times Que to such coagulation. Syncopal tendency, as is familiarly 
known, is another condition which dynamically promotes the clot- 
ting-process. 

(c.) The local aids vary with the position in the vessel where the 
separation of the fibrin takes place. In one class of cases the 
minute branches are its primary seat, whence it gradually extends 
to the larger trunks. Here, either pressure-obstruction, on the 
outside, by nodulous blood-infiltration, by exudation-matter, by 
adventitious deposits, and by infiltrating growths — or obstruction 
by a plugging process within the minute ramusculi, lays the ground- 
work. Tne plugging agent may, in the latter case, be derived from 
materials, fibrinous or exudative, borne along from the right side 
of the heart directlv, or be fVimished by minute fragments, sepa- 
rated from coagula formed in some distant part of the venous sys- 
tem, and carried along until they reach portions of the vessel too 
narrow to allow of further onward movement This is a mechanism 

' Br. and For. Med. Bev., Julj, 1845. 
* Lottii, in Baron, loo. oil. p. 17* 
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rendered, d priori, probable by the special miautenesa of the pul* 
monary capillaries, aa well as by the experiments of Cruveilhier 
and otbera, which long since showed that various forcigu bodies 
introduced into the venous current stagnate in the minutest veaaeia 
of the luDg. This mode of production has of late received genera) 
support : but obviously it can play no part where, on the one hand, 
there is no evidence of coagulation in any other near or distaot 
part of the venous system; and where, on the other, the clotting 

frocess is limited to the larger branches of the pulmonary artery. 
a this form of case, where the larger branches are alone implicated, 
local aid to stagnation is found in the abruptness with which the 
artery divides inlo a number of branches, and in the numerous 
angular projections into the current at their points of bifurcation.' 

Although disease of the inner coat of the pulmonary artery, in- 
flammatory or other, may act, and has occasionally acted, as the 
local cause of obstpucted current, yet instances of the kind are 
singularly rare; nothiag can be more clearly demonstrated in the 
entire group of cases of venous stagnatiou than the habitual abeenoe 
and consequent non-necessity of primary vascular indammatioD. 

879. Anatomical apj^arances. — These clots are either uniformly 
fibrinous looking on the surface, or of variously mottled colors and 
appearances — arising out of mixture of hsmatin and of changes of 
tint which this has undergone. They may be almost black on the 
surface; generally speaking firm, sometimes remarkably so, and 
smooth on the outside, they are usually short — not reaching in the 
' Urge branches beyond the ramification immediately next to that in 
■which they mainly formed. Clots may coexist in various porta of the 
I vessel — several independent sources of coagulation being thnssimul- 
t&neously, or nearly so, at work. The distal end of the clot from the 
' heart is generally more or less fined off; but this appearance may be, 
and often is, wanting in small-sized coagula — which terminate ab- 
ruptly and, as it were, shapelesaly. The clot is generally adherent; 
sometimes throughout its whole length and periphery, more com- 
monly by a limited spot only. The adhesion may be sufficiently firm 
to cause some dif!iculty in removal; so that the lining membrane 
tindergoes some very slight superficial injury in the operation. 

Provided the patient be not at once destroyed either by the clot- 
ting process mainly, or by this added to pre-existing disease, va- 
rious changes may occur in the coagula, more or less identical with 
} those observed in other parts of the venous system. Centra] solViQ- 
[ ing may take place; and probably prelude disintegration and more 
I or less effective solution and removal. Or the coagula, growing 
[ firmly to the wall of the vessel, may harden, and in this ooaditioa 
[ undergo more or less complete absorption, leaving behind tbom vari- 
ous residues, filamentous, lumpy, or stratiform. There seems rea- 
son to believe that some at least of so-called stooy concretions in the 

' Uompluy on Tenous CuftgaUtlon, p. 2S. 
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lungs have been nothing more than phleboliths of the pulmonary 
artery. 

In the small branches complete and permanent obliteration may 
occur. 

Sequential mischief to the coats of the vessel is not observed ; 
no vascularity of the lining, nor exudation into the external, mem* 
brane. At least this is very certainly the rule; but that in some 
rare instances of death, not really obstructive and of unintelligible 
mechanism, the fatal event may have depended on sequential pul- 
monary arteritis, seems by no means unlikely. 

880. Symptoms, — The symptoms vary extremely with the site, 
the size, ana the rapidity of formation of the coa^ula. In this cli- 
nical point of view, cases may be conveniently thrown into three 
groups. 

881. (A.) When the clotting process is on a limited scale and 
occurs within branches of small calibre, no definite symptoms can, 
practically sneaking, arise. At least the remnants of coa^ula, evi- 
dently of ola formation, have occasionally been found, where the 
lungs had not been suspected to be the seat of any long-past mis- 
chief. 

I am not aware that the existence of such old-standing obstruc- 
tions in the branches of the pulmonary artery has ever been diag- 
nosed ; but I once saw a case, presenting the following peculiarities, 
which possibly might be explained on such hypothesis. A middle 
aged man, suffering from dyspnoea and chronic cough, free from the 
ordinary signs and symptoms of chronic consolidation, emphysemai 
tubercle, bronchitis, and the graver class of pulmonary and cardiac 
diseases, presented a strong blowing murmur, following the direc- 
tion of the pulmonary artery, on the left; of the sternum, inaudible 
at the apex and also at the base of the heart, extending well across 
and into the left axilla and to the costal angles, but not to the ac- 
tual vertebral groove. On three examinations, at intervals of 
about a fortnight, this murmur presented precisely the same cha- 
racters. I could not divest myself of the idea that it probably ori- 
ginated about the main branches of the left pulmonary artery — and 
if so (as there was no condition present to cause pressure on the 
vessel from without^ partial internal obstruction seemed to afford 
the most likely explanation. 

882. (B.) In a second class of cases the amount of coagulation is 
considerable ; while the process, slow at first, eventually, and with 
variable abruptness, rapidly advances. As might be expected, 
this mode of progress is reproduced in the course of the symptoms. 

The essential effect is dyspnoea, more or less marked, but com- 
monly intense, the patient crying out for air; to this are added 
prostration, faintness, or actual sjrncope; tumultuous movement of 
the heart, or action scarcelv differing rrom the usual type; pulse at 
the wrist feeble to actual deficiency almost; if venesection be per- 
formed, scarcely any blood flows from the vessel ; sense of tight- 
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ness at the pradcordia ; turgid lividity of the face ; oedema of the 
extremities, with partially violet discoloration of their surface; great 
general distress, jactitation and dread of dissolution, while the en- 
cephalic functions remain unaffected. 

Total absence of ordinary acute cardiac and pulmonary affections 
may be satisfactorily substantiated, provided the patient's condition 
permits of the necessary examination being made. In some oases 
(but, as post-mortem examinations prove, not in all) the physical 
signs of accumulation in the right cavities of the heart may be ex- 
pected to occur [466, 774]. The only physical evidence connected 
with the vessel itself would probably be' systolic basic murmur, fol- 
lowing the course of the pulmonary main trunk, and of its imme- 
diate divisions to the left and the right of the sternum. This sign 
I most certainly heard in the case of an aged gentleman, whose life 
was brought to a sudden close, in the course of an acute affection, 
by coagulation in the pulmonary artery, and to a moderate extent, 
in the right ventricle. The murmur in question can, of course, be 
only expected to exist where the large trunks are involved ; of 
physical evidence of deep-seated acute coagulation in the small 
oranches I know nothing oy experience. Perhaps some such mur- 
mur as that described a moment since from the history of a chronic 
case might be detected [831]. 

In almost all carefully recorded cases belonging to this category 
notable relief from the first anguish has been experienced ; recur- 
rence, more than once, of paroxysmal suffocation having taken place 
before the final struggle. 

It appears, then, that the influence of coagulation in the pulmo- 
nary artery on life varies exceedingly. Not only may the forma- 
tion of clots, even of good size, in the larger branches not destroy 
life at the time, but they may not sensibly shorten existence. Or 
such formation may bring life to a very sudden, though not actually 
instantaneous, close, out of its unaid^ influence ; or it may, in a 
variety of morbid states, hasten an issue, which but for it might, 
perhaps, have been indefinitely averted. And under all circum- 
stances, were the diagnosis established, the prognosis becomes t^ 
the last degree grave : we have no right to expect that in any par- 
ticular instance the course of events shall place the patient m the 
exceptional category of those in whom the site and relationships of 
the coagula save them from fatal results. 

883. Treatment. — The intense turgidness of the external venous 
system suggests the advantage of relieving the stasis by blood-let- 
ting ; but when tried no such relief has been obtained — in tru^, 
the blood has not flowed with freedom. The probabilities are, too, 
that anything like a copious flow, which certainly might lessen the 
evils of venous plethora for the moment, would eventually place 
the patient in a worse position than before. In cases running a lin- 
gering course, dry capping of the chest, the application of Junod's 
boot to a limb, mustard poultices to various parts of the surface, 
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with free use of dififosible and aloobolio stimQii, aSbrd the best 
chance of maintaining the circulation. If rally occur firom the first 
urgent effects, the management of the case should be conducted in 
the manner recommended for coagulation within the heart [779]. 

884. (C.) A third class of cases is characteristicallj represented 
in the following brief narrative : — 

" A healthy female, aged thirty-eight, naturally confined of a foarth healthy 
child (lochia moderate, milk-secretion artificially stooped, without inconvenience 
of any kind), appears in the most satisfactory conaition possible on the thir^ 
teenth day after delivery. After a good night's rest, she makes a liffht break- 
fast in bed on the fourteenth day, spontaneously remarking how tnorouffhly 
well she feels. She then rises (for the first time), chats wi^ people around ner, 
while her hair is being dressed, when suddenly, without warning of any kind, 
she cries out, ' Oh, my God I' her head falls on one side, and she instantly ex- 
pires. 

** Sectio cadaveris the following day; weather cold. No appearance of putre- 
faction ; cadaveric staining posterior^. Encephalon strikingly pale, its arteries 
empty. Lungs remarkably nealthy-looking. Heart small ; no notable sub-peri- 
caixlial fat ; from ri^ht cavities a large quantity of blood escapes, coaffulatea, to 
various amounts, without homogeneous or laminated clot, tnat in, tne auricle 
being of the consistence of partially melted jelly, that in the ventricle (reaching 
somewhat into the pulmonary artery) being somewhat firmer. Aorta empty, 
calibre below usual par, healthy. Heart's tissue somewhat flaccid right side, 
contracted firmly left ; carefully examined, microscopically, is found perfectly 
free from fatty metamorphosis. 

*' The contents of the thorax being next removed, very fluid blood pours in 
abundance from the vene cave, a state of fluidity which, with one exception 
was strikingly evident throughout the entire venous system. Right pulmonary 
artery empty ; left contains coa^pla of gp*adually increasing consistence as the 
branches become smaller ; thus, in the fourth or fifth divisions, the clots are thin, 
resisting, elastic, but colored shreds. The periphery of the clots, which are 
non-laminated in the larger branches, is firmer inan their centre ; nowhere can 
a central nucleus be found. Uterus firm, size of a lar^ fist; the veins in its 
substance contain but little blood ; those passing out of it, on the contrary, are 
distended by very slightly clotted blood, like tnat in the right auricle, as are 
also the inferior cava, the Hiacs, and the femonds, as far as the external saphena. 
The most carefol search fidls to detect any particle of fibrinous coagulum." 

These particulars, very kindly furnished me bj Dr. Gu^neau de 
Mussy, typify a class of cases, of which a considerable number have 
been observed among females of late years. The essential features 
of the group are these ; recent parturition (generally not a fortnight 
past) ; natural and .healthy progress after delivery ; slight effort ; 
posture sitting or standing ; sudden cry, unpreoeaed by the slight- 
est uneasiness of any kind, followed by instantaneous death, so in* 
stantaneous in some cases as to be assimilable to that produced by 
section of the medulla oblongata. The body is opened ; and nothing 
found to attract attention except coagula in the pulmonary artery, 
associated or not with coagula in other portions of the venous system. 

885. The interpretation of the facts, commonly adopted, ascribes 
the fatal event to abrupt stoppage of circulation in the lungs, by the 
clotting-process in their arteries. That this process actually com- 
mences m the large branches or trunk is hela by some observers ; 
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process being in some cases a possible eoinadence^ in the majority 
a seqoence, and in all promoted by the phistic craais of the blood 
in eX'partorient women. The immediate manner <^ death pcnnts 
emphaticaHy to syncope ; and further the brain is pale, its arteries 
empty ; is this the state to be expected, had death really arnen 
from palmonary arterial obstruction ? 

The causes of tbe syncope, in turn, are beyond our ken. In the 
gr^^ater number of cases the fatal event has occurred in the erector 
sitting posture, oftentimes immediately upon some emotional ex- 
citement; while further, in more than one instance, the victim has 
suffered for a greater or less length of time from mental disquietude 
and anxiety. 

880. There is commonly no time either for diagnosis or for treat- 
ment In point of fact, tbe patient has usually beien either actually 
or wcllnign dead, when medical aid has been obtained. Should 
life not be extinct, the treatment to be adopted, on the instanti is 
that for syncope [405]. 

887. The story of the manner, in which existing knowledge on 
the subject of spontaneous coagulation generally has been acquired, 
is not a little curious. It adds one more to the numerous examples 
of the resuscitation, in the guise of novelties, of old ideas. The 
facts are referable to two orders — those bearing on the coagulation- 
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process, and tbosa particularly referring to the wedging-prooesa of 
detached fragments of clot. 

Now amoug modern observers M. Legroux has an unqaestionable 
claim to first mention. In 1827 he published two cases of instan- 
taneous gangrene of the hand and forearm, presumedly caused by 
the instantaneous obliteration of the brachial artery by a fragment 
detached from a coagulum in the heart; he further generalized the 
idea of the migration of particles of ctot through the entire arterial 
system.' Next appear tne observations of M. Louia 11837), of M. 
Lediberder (1887), and of M. Baron, whose essay, incorporating 
cases by all three, was printed in 1838.* Then follows the evi- 
dence given by Dr. John Taylor in his Lectures on Pericarditis, 
showing that exudation-products, borne from the right ventricle into 
the pulmonary artery, might effectually plug ita minute branches.* 
After this appears the contribution of Mr. Paget, the earliest 
general account in our language of thn coagulation-process in the 

fulmonary artery.* Next in order stand the observations of Dr. 
Lirkea, on the lodgment in the cerebral vessels of fibrinous parti- 
olea borne through the circulation from the lelt side of the heart.' 
Lastly, M. Virohow, in applying the old terms thrombosis and 
thrombos to the coagulation-process and its result, and in invent- 
ing that of emboli, to signify particles of detached coagulum, 
acting as vascular plugs, has afresn directed attention to, and popu- 
larized, the entire subject. 

But the original statement of these ideas, especially of the more 
striking among them (that of vascular plugging), is to be found, as 

Eointod out by M. Legroux himself,' in the Aphorisms of Boer- 
aave, and also in the Sepulchretnm of Bonetus. A passage from 
the former author's lucid review of the causes and mechanism of 
apoplexy so completely and succinctly embodies the whole doctrine, 
that I cannot abstain from quoting it. " Qucecumque «iz»^uaici», 
lympham, materiem spirituum ita mutant, lU per arienat cvthri 
lUitrt ire non possint, s«i imptuta haertant: talia sunt ssspe — Polypoaa 
in carotidibus, vertebralibusque arteriis amcretiona, sive cirva ear 
pnmt>, sive intra ipsum cranium, /octee.'" 

i a. — nrLunuTuw or tss FuurovAar AKtaxr. 

888. We have seen that in cases of ooagulation within the pul- 
monary artery, as a class, inflammation of the coats of the vessel 
ia very rara It is rare not only as a primary condition, but even 
in that sequential form which pretty frequently follows on the 
clotting-process, wheo occurring in tne veins of the extremities. 

■ ThAsw de FsriB, 13 Aont, 1S37. 

■ Archlrea Ota. da U«d«elii», lUl, 1S38. ■ LumI, lS4fi— onllj uriiar. 

• Ued.-Chir. Tmiu. 1844. • Hed.-Chir. Thuu. IBBL 

* Joanul Babdotudaira, It Hot. ISST. 

' O. Tw Swiclen, ConmieiiL la H. BoarbuTe AcIiorU. (ApotAwtia), t. UL p. 
33S. Bd. PariiUa, 1T71. 
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penazi^ su osay of Dr. Greyer.* 

<t}«\ Xo aOHnrc sos bisw oassie; ic Sor as I kBOW, to establish a 
tietfnine phjseal lia^niss cf &e "7innr iiwl neyer haying seen 
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aUdgeii 



callj tbs same as uiose ansiw » a eonaequeaoe of npid, but not 
zBtfantaneooi^ coagvhukxk wicEoat the interrentionof an inflamma- 
tory process^ To the outline of these srmpQODa^ already giyen, the 
reader may oonaeqaently be rriemed C^2]. 

ddl. Treatment of infiammatioa of the pulmonary artery cannot 
be said to have ever been eyen attempted^ seeing that the afllection 
has neyer been diag n os ed . And inasmuch as it forms an addition 
only to some profoundly graye pre-existent complain^ actiye mea- 
sares can hardly be conceiyed warranuble. V^ere the diagnoaia 
aooomplished, eoanterirritation and dry cupping of the chesti in 

> The CMM of It CniTefIhi«r (Anst. PAth« Utt. xi.), cftm ^wted at czjuBples 
if faifl a mnu Uion of th« resMl, Mqii«ntUl to oUrine phlebitis sftw dtlirwy, poMon 
BO proT«D cUlms to rank in the estegorjr of <ttS«w>— »i «, ^ ^^ eaitisl ^ pot'* 
im the elotii wm obrloiulj toftened fibriiL 

* L'SspMenee, fUn, 1842. 

* IXoblin JoumMl, woU xxiL 

* HorUd Coodftionf of the Pnlmonjirj Axterj, p. 79 el aso. 
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association with the internal remedies advised in cases of coagula* 
tion, ought to be tried. The tendency to sinking calls for free 
exhibition of stimuli. 

§ III. — ITLCBBATIOSr OF THB PTLMOVABT ABTSRT. 

892. The rarity of ulcerative perforation of the pulmonary artery, 
on anything like a large scale, in the course of phthisis, is familiarly 
known. The branches of the vessel amid tuberculous deposit be- 
come clogged with coagula, so that even if a branch of some size 
undergo perforation, no hemorrhage ensues. The demonstration 
of the complete obliteration of the finer divisions of the vessel, 
amid and around tuberculous deposit, given by S. van der Kolk 
and Guillot, shows in a very satisfactory manner how it happens 
that destruction of wall may occur even extensively without giving 
rise to clinical disturbance.* 

Still, both in the course of ordinary phthisis and of tuberculiza- 
tion of the bronchial glands, fatal hemorrhage may arise from per- 
foration of a large branch, or, in the latter case, of the trunk, of 
the pulmohary artery. 

893. In rare instances of abscess, and in more frequent ones of 
gangrene of the lung, a branch of some size, unprotected by coagula, 
is partially destroy^. The coagulating process seems to occur 
more sluggishly in the child than in the adult; and hence it is that 
haemoptysis is relatively more common in childhood (a period at 
which its occurrence from all causes combined is, absolutely speak- 
ing, so rare) than afler puberty, as an effect of sphacelated lung. 

§ IV. — BUPTUBB OF THB PULMONABT ABTBBT AVD ITS MAIH BSAVCBBS. 

894. Rupture of the main trunk has been observed, as in the 
aorta, both from emotional excitement and under the influence of 
violent effort, whether the vessel were actually affected by or free 
from well-defined previous disease of its coats.* 

Although death has been described as sudden in these cases, it 
does not appear to have been actually instantaneous in any of them. 
Mr. P. Hewett relates a case in which though the vessel was ex- 
tensively ruptured, and the lefl auricle lacerated, the individual sur- 
vived nearly four hours.* 

895. And, where a* main branch only is concerned, life may be 
much longer in ebbing away. A man, aged sixty-three, long the 
subject of bronchitis, the signs of which were alone discovered by 
auscultation, had a sudden attack of violent haemoptysis. The 
bleeding, at first controlled, recurred, and death followed from ex- 
haustion on the fourth day ; the right pulmonary artery had under- 

I Loais on PhthUit, Sjd. Soo. Trans., p. 29. 

' Dr. Chever'tf essajr contains exain|>l«s of all thoM modes of oooorrenoe. 

* Lond. Med. Oax., 1847. 
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cated by a permanent aperture.' Bronchitis, pneumonia, and hj- 
drothorax seem, occasionally, sequential states. 

899. The physical signs in indubitable cases have somewhat 
varied. The most satisfactory, actually observed, have been pul- 
sating prominence, centralizing in the second left interspace, close 
to the sternum, and the seat of strong systolic thrill ; and systolic, 
superficial, loud, harsh, rasping or grating murmur, of maximum 
force at the prominence, and followed, in one instance, where a pul- 
monary valve was contracted, by a very short diastolic murmur. 
But in Skoda's case there is not a single sign mentioned fairly refer- 
able to the aneurism ; he himself supposes the absence of murmur 
explicable by the narrowness of the two main divisions of the 
vessel. 

900. The prominent symptomatic states have been lividity of 
face, describea as of cyanotic depth of tint in some cases, anasarca, 
ascites, great dyspnoea, cough and frequently recurring bronchitis, 
scanty urine, suppression of the catamenia, cephalalgia, and p^in 
in the chest or at the epigastrium. The pulse, of variable fre- 
quency, is without special character. 

But the most apparently significant symptom of the series mav 
be wanting: Dr. Fletcher's patient was pale instead of being livicl, 
though the two ventricles communicatea besides. 

901. Pulmonary aneurism has been observed in both sexes ; in 
persons in the prime of life, and in girls under twenty. 

902. Information is yet wanting as to the duration of life. In 
Skoda's case death followed the appearance of dropsy in three 
months ; Dr. Fletcher's patient lived certainly twenty months — pro- 
bably three years — with the disease. 

903. The diagnosis of aneurism of this vessel may be considered 
tolerably certain, if pulsating prominence, limited to the left of the 
sternum and the second and third cartilages, furnishing strong, 
superficial, systolic, thrill and harsh murmur of the same rhythm — 
neither of them discoverable at the top of the sternum or above 
the clavicles — coexist with deep lividity of the face and anasarca, 
for which symptoms no ordinary explanation can be found. But 
aneurism of the ascending and transverse part of the arch of the 
aorta may protrude mainly to the left of the sternum [829 (a)] ; 
and tumor in the mediastinum, pressing on, and receiving impulse 
from, the pulmonary artery, as also great hypertrophy of the left 
auricle, may simulate more or less closelv these states; lastly, pul- 
sating empyema must not be altogether forgotten. 

n. — DnsKTrnro tabieties. 

904. A soldier, in the pontoon service, aged 21 years, well able 
to discharge his laborious duties during the three months he had 
been in the army, in spite of slight dyspnoea, went to bed in good 

• 

' Fletcher, Med.-Chir. Trans., vol. xxt. 
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'^pii X th Dffc Tth. jarm^ jcen. tannioYed in (Hnryine wood daring 
±e lay. la "he nz h t lie -wna rooaed by viojent^pam to the ri<»^ht 
It :he icemiini. ^ifa. zrwtt iyapncea : "ail thia aabtnded in a few 
3iiaiiteft .eaym^ jint Taie» i^oid, aimcnia. and persDirine. In a 
ihtjrt :ai3e lothin^ nemauned but pnecordial nneflSQen^ siTght pal- 
pi tacon. md leebienfiSH rf Toice. Next dnj he aeemed well, but 
It ^zhr smiiiained of •sxfaaoffion : the face became pole, the snr- 
iwft Toii die piiae :mp«ceptibie, and in a ▼ery short time he cx- 
pinifL The pehcardiom. contained a large quantity of coagulated 
r^irwyi : di&e were exrenarTe oaicareous concretions in the pulmo- 
narj arscrj. die inntf- ':!nar «5f ^he vcaHi i being separated from the 
eiafltie S^r die ^wce of diree inches ^m its onion with the right 
vencricle. and :i>n into Hireds. prrrjecting into the cavitr of the 
▼enseU while furdier on die lining membrane was coated with fibrin. 
J'lflt at the origin of die veaael appeared a hole the size of a four- 
pennj piece, through which die escape into the pericardium had 
occurred.* 

{K)5. That atheroma of die pulmonary artery, more especially of 
iVi medliim-sized diTi^iona. is not infinitely rare, has been fully 
aAC/^rtained since the habit of siirdng up the Yeseel in ordinary 
fr^t-mr/rUm examinations has grown common. Bat, except as 
affordinjgr a niJos for calcareous precipitation, this £itty deposit 
mUlom aoes any demonstrable mLachieil I cannot help suspecting 
itrondy, however, that in some instances it aids in the proauction 
of pulmonary apoplexy ; and to one indubitable case, where it was 
e/tXiuected with grave and repeated hdemoptysis, otherwise inexpli- 
cable, T have referred in another place.* Calcification, certainly 
iferj TAre^ is generally associated (probably, in some measure, at 
leant, a«i an effect) with hypertrophy of the right ventricle. Of its 
perilous character, when locally carried to an extreme amount, the 
caae just related affords sufficient proof [904]. 

90f{« In cases of cancer of the lung-substance, especially of the 
encephaloid species, it is not uncommon to find more or less exten- 
sive (>lNg^ing of even large-sized branches of the pulmonary artery 
with c<iftgulate<^l fibrin and cancerous substance. The mechanism 
of the i^xM^urrence seems to be this: obstruction to the blood-cur- 
rent is firnt effected in minute branches by pressure from without 
of the cancerous substance infiltrating the adjoining parenchyma : 
nf;xt, the stagnating blood coagulates; thirdly, the development of 
cancerous blastema into cell-structure takes place within the meshes 
of the resulting coagula. As I have searched in vain for cancer- 

* Helmbrecht in Caspar's Wochenschrift, March, 1842. 

* DiseASM of the LoDgs, 3d Am. ed. p. 229, 
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cells, and even for suspicious molecular matter in actual circulation 
with the general mass of the moving blood in cases of well-deve- 
loped general cancerous contamination, and as other observers have 
not proved more successful, I cannot suppose that the appearance 
of firm encephaloid in the pulmonary artery can be due to the mere 
evolution of ready-formed solid elements entangled in the stagnat- 
ing fluid. Nor, on the other hand, do I know of any evidence 
proving, or even tending to show, that perforation of the vessel by 
cancerous growth on its exterior, and subsequent vegetation in its 
interior, ever occurs, after the fashion frequently observed in the 
case of the bronchia. 

The narrative apparently most strongly militating in favor of 
actual translation of cancer-cells through the general venous circu- 
lation, that I know of, has been reported by A. Wemher. A man, 
aged 22, first seen January 22, with a rapidly-growing encepha- 
loid mass of the knee and tibia, is attacked on the 27th with sud- 
den pra&cordial pain to the left, then to the right, of the sternum, 
without cough, palpitation, increased cardiac dulness, or murmur; 
pulse 140. On the following night several attacks of dvspnoea 
occurred, with scarcely perceptible pulse ; on the third and fourth 
days, both, some pure coagulated blood was expectorated. Two or 
three days later the dyspnoea diminished, and the man appeared 
very much as before his acute seizure. Amputation was performed 
February 7th. Pyrexia, haBmoptysis, prostration, followed ; on the 
19th rigors, dulness at the p^terior bases ; and on the 24th, death 
from asphyxia and collapse. The iliac and crural veins, and their 
branches, as well as the cava, seemed normal, and free from coagula. 
The right pulmonary artery was almost filled with coherent can- 
cerous masses; the Jeft similarly obstructed, but to a less degree. 
In some spots the cancerous substance was incorporated with the 
vascular walls, though generally those walls proved perfectly 
healthy. The capillaries and pulmonary veins were quite free. 
The cancerous masses consistea almost throughout of large oval 
primary cells, with single or double nucleus, like those of the ence- 
phaloid in the leg. In the blood of the right heart, and of the 
ascending cava, similar cells were found ; but none of the kind in 
any other blood. The lung-substance had been destroyed by gan- 
grene in some parts, of which the pulmonary arterial branches nad 
specially undergoiA obliteration.' 

It must be conceded the discovery of formed canoer-oella in the 
blood of the right heart and cava inferior, and of these parts alone, 
carries with it serious significance as to the possibility, without, I 
think, positively demonstrating the reality, of actual cell-transla- 
tion. Let me note, in passing, how distinctly the clinical history of 
the case strengthens the statement made in the account of pulmo- 
nary blood-concretions, as to the improvement which invariably 

1 Heiil«*s Zeitaehrin, Neoe Folge, 5r. Bd., p. 109, 1854. 
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tftlces place in cases of coagulati vq obstraction afler iho first nrf^ot 1 
BuEfering [y82]; and aiso how precisely it supports the assertion 
that the mode of death from such obstructioD sJKJiild be aephyxial | 

aud not syncopal [8b5]. 

SECTiON IV.— PULMONAKY VEINS. 



007, Information is yet more deficient on the eahject of iaQam> 
tnation of the puimonary veins than of the pulmonary artcriea, 

908. Dr. B. Lee records a case, of which the following are the j 
more essential particulars. A primiparous woman, age<l twenty, ia ] 
seized with rigors on the fifth day after delivery: these are followed 
by rapid pulse and dyspnosa willi left thoracic and abdomiual pain. 
Death occurred on the twenty-fourth day of the seizure. Both j 
pleara) and both lungs were inflamed. The trunk of the left pul- I 
monary vein, near its entrance into the left auricle, was found \ 
plugged with a greenish, soft, firmly adherent clot of lymph ex- 
tending into several of the principal branches. The lymph-clot ' 
appeared brightly scarlet on its outer surface when separated from 
the vein. The smaller branches, into which the solid lymph did \ 
not reach, were filled with pus [softened fibrin ?], and in some parts J 
coated with a delicate layer of yellow lymph.' A very similar oaso j 
has been described by Mr. Adams.* Singularly enough, neither | 
one nor the other of these observers %dvert8 in any way to the ooo- ' 
dition of the pulmonary artery. * 

ti09. These narratives furnish no clue to the future diagnoas of I 
the disease. 



910. The most noteworthy example of this state, I know of, has 
been recorded by Dr. Townsend, of Dublin. An emaciated mao, 
aged sixty-one, who had for upwards of a year mainly suBered from J 
paroxysmal dyspncoa (attended with percussion -dulness of the chest, .1 
and notably relieved by bleeding), free from rigors, night-perspira- I 
lions or diarrhcea; with a pulse of 100, feeble and very soft, but ' 
regular; the cardiac movements and sounds excesa'^ively weak; the 
respiration null over the left lung, exaggerated superiorly, but very 
weak inferiorly, in the right organ; dies asphyxiated after five 
weeks' stay in hospital. The lungs, emphysematous anteriorly, 
were excessively heavy and fluctuated distinctly. On cutting into 
the left lung three pounds and a half of blood ponred forth. Tb« 
pulmonary veins furnishing this blood reached at least four times 
the normal calibre, from the smallest radicles to the large trunk»-~ 
the latter forming capacious sacs outside the auricle The aama 
condition, less develoiied, afiected the veins of the right lung. The 
dilatation had arisen irom pressure of tuberculous iuBltrutioa of tba 
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wall of the left auricle on the veins at their line of anion with that 
cavity ; so extreme was the pressure, that a sound could with diffi- 
culty be introduced through the veins into the auricle. The right 
cavities of the heart (otherwise healthy) were dilated. The bron- 
chial glands had undergone extensive, the lungs very slight, tuber- 
culization.^ 

§ HL — RUFTDBB. 

911. A man, aged twenty-one, perishes in a fit of haemoptysis, 
after three years' sufiering from symptoms of diseased heart. The 
pericardium was found adherent ; both sides of the heart greatly 
dilated ; the aortic valves obstructively diseased to a grave amount. 
The immediate cause of death was traced to a rupture, nearly an 
inch long, of one of the left pulmonary veins, close to its point of 
issue from the lung ; the left pleural sac was distended with blood.* 

§ IT.— CAirCBB. 

912. The trunks and medium-sized branches of the pulmonary 
veins occasionally contain, in cases of cancerous disease of the pa- 
renchyma, more or less commingled fibrinous coagula and carcino- 
matous substance. This accumulation may occur in association, 
with, or independently of, a similar state of the pulmonary arterv. 

Such obstruction of the interior of the vessel, if to any notable 
extent, must greatly increase the dyspnoea arising from infiltration 
of the parenchyma; but I am unacquainted with anv means by 
which obstruction of the kind could be diagnosed — and more espe- 
cially by which it could be distinguished from that much more 
common condition, obliteration of the veins by pressure of cancer- 
ous substance on the outer surface. 

§ v. — BLOOD-OOVCBRTIOirS. 

913. Dr. Edward Smith has placed on record the case of a lady, 
aged twenty, who, being in apparently excellent health, and within 
a few days of her expected confinement of a second child, while 
lying, dressed, on the bed, suddenly uttered a shriek, threw her 
arms about, crying wildly for air, then became calm for a moment, 
saying she was *' better," and expired. At the moment of death 
the face was deeply livid and the body bent Forty hours after 
death: slightly sanious fiuid had escaped from the nostrils; poste- 
rior vibices ; no swelling of the legs ; Wood black and universally 
fluid, "except in the pulmonari/ vems, where the whole tube was < 
filled by a cylinder of coagulum, not strongly adherent to the 
lining membrane of the vein." Heart flaccid, left cavities empty, 
right ventricle containing, right auricle distended with, black fluid 
blood ; valves healthy. Arteries preternaturally small ; no blood 
in any of them. Vems universally distended, their calibre about 
as much above as that of the arteries below par. No venous or 

> Dablln Joanud, 1832. 

' Portal, H6m. de I'Aoad. def Soienoei, Purii, 1784. 
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arterial rapture anywhere. Stomacb and intestines enormouslj dis- 
tended with gasL Langs collapsed, bat faintly crepitant. Sinuses 
and large cerebral reins fall ; nothing abnormal in the brain. The 
white corpuscles are said to hare been in considerable excess — but 
there is no cTidence that the increase had exceeded that usually 
occurring in pregnancy. The absence of any mention of the pul- 
monary artery in the narrative is most singular — and, taken in 
connection with the loaded state of the right and empty state of 
the left caTities, increases very seriously the difficulty of interpret- 
ing the mechanism by which life was immediately arrested. The 
narrator is inclined to look upon the pulmonary yenous ooagula 
^* as a cause and not merely an attendant occurrence of the death."^ 
The case illustrates the truth that the phenomena of syncopal and 
asphyxial death are clcisely allied. 

914. The pulmonary veins become the seat of murmur, con- 
tinuous and remittent, in cases of intense spana&mia; this mur- 
mur is audible in the back on each side of the mid-dorsal spine,' 
and may simulate in front, about the basic region of the neart, 
intra-caniiac diastolic murmur [297]. But whether any such con- 
tinuous hum could be traced in, and might lead to at least the sur- 
mise of, coagulation within the pulmonary veinSi remains to be 
determined. 

BECnO!! v.— DUCTUS ARTERIOSUS. 

§ U — PATXSCT Dl TEM AOCIT. 

915. Drs. Barlow and Babington give the main particulars of a 
case in which cyanosis is referred to a patent state of the arterial 
duct in a woman cut off at the age of thirty-four. A variety of 
other intracardiac and arterial morbid states existed; and, in point 
of fact, the case appears to have been one rather of direct commu- 
nication of the pulmonary artery and aorta in the site of the duct, 
than an example of openness of that canal. The effects would, 
however, be identical in the two cases. Not the least remarkable 
part of the matter is, that Dr. T. W. King appears to have diag- 
nosticated a patent state of the duct some months before death. It 
is, unfortunately, not stated on what specific grounds the diagnosis 
was made.' 

§ 11. — AVKURI8M. 

916. A male infant died on the third day of its existence, with 
lividity of face, difficult respiration, stifled cry, small, weak, frequent 
pulse, but natural temperature of the surface. The ductus arteriosus 
dilated to the size and in the form of a cherry-stone, was almost 
filled with clots; a passage, sufficient to admit a crow-quill, remain- 
ing pervious. The rest of the body presented nothing remarkable.^ 

' Cane read before Med. Soo. of London. 

" DariB, U. C. H., Females, vol. Iv. p. 138, 1848. 

* Path. Trans., yoI. 1. p. 55. 

« Billard, Mai. des Enfans Noaveaax-nte, Paris, 1828. 
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Vide pp. 42, 43. 

DIASTOLIC BASIC THRILL. 

I HAVE within the last few days seen, with Dr. Reynolds, a case 
of yery highly marked diastolic basic marmur, in which, although 
the patient cannot be said to be positively anaemic, a well-defined 
thrill attends the reflux through the aortic orifice. This diastolic 
thrill is better conducted upwards above the heart's base, than, as 
the connected murmur, downwards, towards the ensiform cartilage 
— a difference in the mode of conduction of tactile and audible 
vibration, analogous to that so frequently noticeable in the instance 
of vocal vibration and vocal resonance. It is not unworthy of note 
that though the murmur is extremely loud at the base, a perfectly 
well-defined second sound, without murmur, is heard at the left 
apex [149, 718, 855]. 

Vide p. 101. 
DisnircTioH OP fbbi- avd bvdocardial wbmitbs. 

The sign, referred to in the text, of increase of intensity of prse- 
cordial murmur on bending the body forwards, as distinctive of 
pericardial origin, is not to be implicitly trusted to. I omitted to 
mention in the proper place that I have known endocardial in- 
creased, and inaubitable pericardial murmur decreased by this 
change of attitude. The normal pericardial rub, which is so fre- 
quently excited by excessive action of a healthy heart, sometimes 
actually disappears if the trunk be held forwards. 

Vide pp. 136, 164. 

■mabt's BHTTHMIC MOTIOir. 

I would Strongly recommend the reader, who may feel interest 
in the subject of cardiac rhythmical action, to study a very striking 
chapter in Mr. Herbert Spencer's ''First Principles" (Chap. xi. p. 
8 IS) on the general philosophy of the rhythm or motion. 
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Vide p. 153. 

HINDOO MANOO-OBOWIlia. 

The exact manner in which the jugglers proceed is this. Having 
had the ground to themselves all the previous night, they make 
their exhibition the following day. First they show a seed, plant 
it, put a great basket over the ground, remove the basket in so 
many minutes, and show the plant growing — cover again, remove 
again, and show the plant with the leaves — cover again, remove 
and show it with flowers— finally, once more repeating the process, 
exhibit it with fruit. 

Vide pp. 158, 272, 326. 

COKVTJLSIONS JLSD HBABT-DI8SABB. 

Beference has been made in the places, above indicated, to the 
occurrence of muscular spasms, both clonic and tonic, in connection 
with acknowledged cardiac defect, either essentially dynamic, as in 
angina pectoris: — or textural, as in fatty metamorphosis of the mus- 
cular tiore— or depending on malformation, aa in cyanosis. In 
these cases the heart's disturbance is the main disease, the clonic 
and tonic spasms the accident. 

Now, conversely, I believe that in some cases of genuine so-called 
idiopathic epilepsy, where the spasm and its attendants constitute 
practically the disease, the first appreciable link in the chain of * 
events composing the paroxysm may be a perverted dynamic 
impression in the cardiac plexus. In a word, I think, I have seen 
cases in which the aura epileptica sprang from that particular mesh 
of nerves. In one instance in particular, long under observation, 
the patient connects a peculiar sharp pain in the heart-region with 
the outset of the fit — automatically carrying the hand to that region 
(as I have actually seen) at the moment of seizure, and describing 
the painful sensation on recovery. I must add that I have not 
during a given fit, thus initiated, found any disturbance in the 
heart's rhythm. 

Vide p. 267. 

8IMPLE SOFTBimra OF THB HSABT. 

I have lately seen, with Dr. Harley, a gentleman, aged fifty-seven, 
of profoundly cachectic aspect, laboring under chronic pleuritio 
efi^usion, and excessively feeble cardiac action — the impulse being 
invisible, and the cardiac sounds faint to a degree, the accent at the 
apex inclining to the second of the two. These conditions led me 
to surmise the existence of fatty metamorphosis. The heart, bow- 
ever, as ascertained by Dr. Harley, proved free from that special 
charge, but had undergone true softening of primary and independ- 
ent character. The naked-eye and microscopical appearances of 
the organ tallied closely with those in the case of an in&nt sixteen 
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days old, recently published by E. Wagner. " The left yentricle 
was so soft, that on attempting to open it, it broke in pieces, and 
became a pulpy mass. The right ventricle was in a similar, or even 
softer, condition, but the auricle was normal. On putting some of 
the muscular tissue of left ventricle under the microscope, it fell to 
pieces so readily that it did not require to be teased out — frag- 
ments of muscular fibres were seen, resembling the smooth, spin- 
dle-shaped cells of involuntary muscle. They possessed no striae, 
and were, for the most part, nucleated. Free cells and granules 
were also observed, but no fat or globules. The sarcolemma was, in 
some parts, thickened and oedematous. The substance of the right 
ventricle had a somewhat similar appearance to that found in the 
left. No striated fibres were anywhere to be seen."* 

. Vide p. 302. 

AOBTIC REFLUX ASD 8UDDB5 DEATH. 

At the time the above page was written, I was unaware that the 
tendency to sudden death in aortic reflux (a tendency I have con- 
stantly referred to orally at University College Hospital since 1855) 
had been made the subject of comment by any other person. I 
have since learned that the fatal disposition in question was known 
to Professor Chomel, and has been studied and described by M. 
Aran. Of the immediate mechanism of the instantaneous syncope, 
that destroys life, so little can be stated with even an approach to 
certainty, that it appears to me useless to undertake the discussion. 
No evidence exists sho\ying that the event is traceable to sudden 
interruption of blood-supply to the coronary arteries. 

llde pp. 325, 3*26, 330, 831. 

CTAXOfllB. 

The lightening in the tint of the skin aft;er death in cyanosed 
children, is in a certain sense the counterpart of the change of 
color noticed in the dead bodies of people cut ofi* in the algide stage 
of cholera. 

Dr. Reynolds, in his recent elaborate and scientific work {Epi- 
lepsi/y p. 230), contributes three examples of cyanosis attended with 
convulsions. 

The argument of Fouquier, concerning the circulation of black 
blood in the foetal skin, is of very doubtful value. Dr. Chevers (loc. 
ciL, p. 79), insists upon the want of facts proving that the blooa of 
the foetus in utero is less perfectly oxygenated than that in the arte- 
ries of the mother. 

The excessive rarity with which an amount or quality of disco- 
loration, fairly assimilable to thai of true cyanosis, occurs as a con- 
sociueuce of organic obstructive disease of the right heart in the 

< Tear Book for ISeO, p. 31. 
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adult, has always proved a stumbling block in the way of those 
who support the theory of venous stasis, solely and exclusively, as 
the cause of congenital cyanosis. Dr. Chevers attempts, more in- 
geniously than convincingly it seems to me, to get over the diffi- 
culty, by suggesting that the special pliant extensibility of the 
capillaries, appertaining to new-born infancy, is required to insure 
the necessary dilatation. But on what ground does be set aside 
the well-known tendency of the capillaries and venous radicles to 
augment in calibre with advancing years? He refers to a case in 
which extreme narrowing of the pulmonary orifice in adult life was 
unattended with the slightest lividity {loc. cit^ p. 76). 

Vide p. 376. 

BFFBCT OP POeTTBB OH ▲BOOMINAL MURMXTB. 

Not only is Dr. Stokes right in supposing that the disappearance 
in the erect posture of an abdominal aortic murmur, which is audi- 
ble in dorsal decumbency, will not distinguish aneurism from 
tumor, but I am certain, from recent knowledge, that even in simple 
abdominal pulsation the same effect may be produced by that change 
of attitude. 
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Abdominal dipeaMS, rarioiu, diagnotiafrom 
ftnearism, 378. 

Abdominal marmar» pofltare affeeiing, 376, 
412. 

Accented second soond at nnlmonary carti> 
lage, 287, 402 ; why iometimefl absent, 2iN). 

Aoephalooysts of heart, 283. 

Adhesion, pericardial, physieal signs of, 193 ,* 
with hypertrophy, 195 ; with atrophy, 196. 

Adhesions pleural, prsDcardial, their effects, 
193. 

Age, effect of, on position of heart, 23 ; on 
weight of heart, 25. 

Albnminaria in cardiac disease, 244 ; in di- 
latation, 251 ; in tricuspid reflux, 292 ; not 
in hypertrophy, 227. 

Amyloid degeineration, 276. 

Amemia, cardiac murmur of, 83. 

Anaemia of heart, 168 ; cause of death ? 168 ; 
of dilaUtion, 168. 

Anastomotic life of limbs, 386, 390. 

Annsthesia, cardiac, 133. 

Aneurism, peroussion-dulness of, 109 ; re- 
sistance of, 110 ; species and rarieties of^ 
345 ; and simple pulsation, how distin- 
guishable, 337. 

Aneurism of abdominal aorta, physical signs, 
375 ; symptoms, 376 ; duraUon and mode 
of death, 377 ; prognosis, 378 ; diagnosis, 
378 ; treatment, 380. 

Aneurism of arch of aorta, saeculating, 846 ; 
local effects, 347 ; physical signs, 348 ; 
symptoms, 355 ; course, 363 ; modes of 
death, 363; repulsions and aflinities, 364 ; 
diagnosis, 365 ; duration and prognosis, 
371 ; treatment, 371. 

Aneurism of heart, anatomy of, 807 ; causes 
of, 308 ; symptoms, 308 ; physical signs, 
309 ; mode of death in, 309 ; treatment of, 
309. 

Aneurism of thoracic aorta, sicns, 370 ; 
symptoms, 371 ; manner of death in, 371 ; 
diagnosis, 371. 

Aneurism of Talree, 309. 

Angina pectoris, symptoms of^ 156; termi- 
nations of fit of, 159 ; manner of death, 
159 ; reenrreset of, 169; duratioo of, 160 ; 



anatomy of, 160 ; predisposing causes of, 
161 ; diagnosis of, 162 ; prognosis of, 162 ; 
nature and mechanism oi^ 163 ; treatment 
of, 164. 

Antiphlogistic and stimulant methods, ex- 
treme, illogical, 192. 

Aorta, arch of, topography of. 21 ; thoracic 
topography of; 24 ; hyperesthesia of, 341. 

Aortic pulsation, abdominal, symptoms, 336 ; 
physical signs, 836 ; state of vessel in, 337 ; 
causes, 338; diagnosis, 338; prognosis, 
340 ; treatment, 340. 

Aortic obstruction, murmur of, 90 ; not 
always conducted most loudly to right, 
90; physical signs proper, 293; indirect 
signs, 293 ; pulse, 294 ; capillary systems 
in, 294. 

Aortic reflux, murmur of, 92 ; physical signs 
proper, 294 ; indirect signs, 295 ; pulse, 
295 ; effects on capillary systems, 296 ; 
sudden death in, 149, 302, 411. 

Aortic ralres, topography of, 20. 

Aortitis, acute, physieal signs, 341 ; symp- 
toms, 342 ; diagnosis, 342 ; prognosis, 
343 ; treatment, 343. 

Aortitis, chronic, 343. 

Apex-beat, altered by extrinsic disease, 31 ; 
by cardiac disease, 32. 

Apex, eleration of^ in pericarditis, how simu- 
lated, 186. 

Apex, in pericardial effusion, 176. 

Apnoea in fatty heart, 268 ; mechanism of, 
268; in other conditions, 301. 

Apopleetiform, nodules of heart, 210 ; sei- 
lurec in fktty heart, 271. 

Apoplexy, pulmonary, in mitral disease, 
289 ; not in fktty heart, 269. 

Arcus senilis in fktty heart, 274. 

Arch of aorta, smallest dilatation demonstra- 
ble, no. 

Artificial murmnrt, 102. 

Arterial murmurs, organic, 112; hspmic, 
113; coagulation, 114; dynamic, 114. 

Arterial sounds in health, 1 10 ; double and 
single. 111. 

Ascites in heart disease, 243. 

Atheroma, cause of murmur ? 11 2 ; of aorta, 
344 ; of pulmonary artery, 404. 

Atrophy, cardiac, concentric, 217; eccen- 
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trio, 218 ; partial, 218 ; of lungs, lenile, 
402 ; TalTuIar, 216. 

Attitudes in aneurism of the arch, 365. 

Attrition-murmurs, 95. 

Aura epileptica and oardiao plexus, 410. 

Auricle, left, topography of, 19 ,* right, topo- 
graphy of, 19 ; left, hypertrophy of, 237 ; 
right, hypertrophy of, 237 ; right and aor- 
tic aneurism oommunioating, 384. 

Auricles, dilatation of, 256. 

Auricular impulse, 41 ; soniferous, 75. 

Auscultation of heart, fitting posture for, 
54 ; mediate preferable, 54. 

Auscultatory percussion, 47. 

Auto-audible murmurs, 124. 

Axis of heart in dilated hypertrophy, 225. 
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Blood-altkration as element of oardiao 
dropsy, 240. 

Blood-accumulation, fluid, in heart, 170 ; 
affects percussion, 51. 

Blood-collision in right ventricle cause of 
systolic murmur ? 89. 

Blood concretions, intra-cardiac, post-mor- 
tem, 317; intra-mortem, 317; ante-mor- 
tem, 317 ; Tegetation-form, 318 ; causes, 
319 ; effects, 320 ; physical signs, 320 ; 
symptoms, 321 ; results of, 321 ; diagnosis, 
822 ; prognosis, 322 ; treatment, 322 ; in 
pulmonary artery, 393 ; in pulmonary 
reins, 407. 

31ood, changed composition of, oardiao 

' murmur of, 83 ; nature of ohanges of 
composition, 84; coagulation of, mur- 
murs of^ 84. 

Bloodletting in pericarditis, 188. 

Blood-murmurs, 83 ; of diastolic time, how 
simulated, 295. 

Brain, how affected by hypertrophy of heart, 
229-233. 

Brandy in pericarditis, 191. 

Bright's disease, enlarged heart in, 28 ; how 
related to heart affections, 228 ; pericar- 
ditis of; 192. 



Calcipicatioh, of aorta, 344; of heart, 
259. 

Cancer, cardiac, anatomy, 279 ; symptoms, 
280 ; latent, 281 ; endocardial, 281 ; peri- 
cardial, 282. 

Cancer and aneurism, how related, 365. 

Cancer-cells, translated through blood-onr-. 
rent, 405. 

Capillaries of pericardium, dilated, causing 
friction sound, 175. 

Cardiac paralysis, centric, 133 ; reflex, 133 ; 
intrinsic, through ganglia, 133 ; from ex- 
haasted contractility, 134. 

Cardiac region, deep, 20 ; superficial, 20 ; 
form of, in health, 29 ; in disease, 30 ; in- 
teguments of, 29, 30. 

Carditis, acute, forms of, 207; idiopathic, 

feneral, 208; partial, 209; secondary, 
09. 



Carditis, chronic, 209. 

Cartilages, aortio, 21; pulmonary, 21; in- 
nominate, 21. 

Cataract and heart disease, 231. • 

Cava, superior, communicating with aneu- 
rism of arch, 381. 

Centre-point of heart, 20. 

Cerebro-spinal symptoms in pericarditis, 
181. 

Cerebral state, in mitral reflux, 288 ; in tri- 
cuspid reflux, 291 ; in aortic reflux, 296 ; 
in cyanosis, 326. 

Chloroform, affecting heart-ganglia, 134; 
how kills, 150; inhalation in pseudo-an- 
gina, 167. 

Chorea, intra-cardiao murmur of, 86. 

Churning murmur, 96. 

Cirrhosis, of heart, 87, 282 ; of liver and tri- 
cuspid reflux, 291 ; of lung, how displaces 
heart, 315. 

Clicking pericardial murmur, 96. 

Coagulation within heart, endoearditio, 
symptoms of, 200 ; treatment of; 204. 

Coagulation-murmurs, intra-cardiac, 86 ; in 
arteries, 114. 

Coagulation spontaneous, vide^ pulmonary 
artery. 

Coarctation of arch of aorta, ^ti/us*' congeni- 
tal, anatomy, 384; symptoms, 385; dia- 
thetic states in, 885; physical signs, 387 ; 
causes, 387 ; prognosis, 386 ; diagnosis, 
388 ; treatment, 388 ; acquired, 388. 

Coarctation of thoracic and abdominal aorta, 
acute, 389 ; chronic, 390. 

Concentric hypertrophy, 235. 

Conduction, horisontal, of percvsrion-ioimd, 
48. 

Conduction of aortio reflux murmur, 92. 

Congestion of the heart, active, 169 ; pajaive, 
169 ; mechanical, 169 ; encephalic, in dila- 
tation, 252; spinal, 262. 

Continuous venous murmur, 119. 

Convulsions and heart disease, 168, 272, 326, 
410. 

Cord, spinal, in &tty heart, 272. 

Cordse tendiness, rupture of, 313. 

Coronary arteries, in angina, 160, 259. 

Coronary arteries, rupture o^ 392; aneurisB 
of, 392. 

Coronary veins, variz of; 392. 

Cramp, cardia^, 135 ; in angina, 164. 

Crumpling pericardial murmur, 96. 

Cyanssmia, nutrition in, 324 ; and tvbanle 
not antagonistic, 329. 

Cyanosis, symptoms, 324; physical aignt, 
326 ; period of origin, 328 ; duration, 528 ; 
manner of death, 329 ; anatomy and me- 
chanism, 329 ; causes, 332 ; diagnosis, 382 ; 
prognosis, 333 ; treatment, 333 ; why not 
in ordinary heart disease, 331, 411. 

D 

I>KAPHX88 in aortic aneurism, 362. 

Death, mode of, influence o^ on heart's po- 
sition, 24. 

Death, from chloroform, 160 ; sensations at- 
tending, 152 ; signs of, 153 ; Arom angina, 
159, 161; from an»mia of heart, 16& 
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Deatb. in ncnie periearditif, 183. 

Death in aoato endocarditis, 204. 

Death, mode of; in fatty heart, 273. 

Death, mode of, in anenrinn of heart, 8|9. 

Death, in pulmonary eoa^pilation, meehaaism 
of. 405. 

Deoambency, flat, In hydroperioarditii, 179. 

Decnmbency in cardiao dilatation, 249. 

Depression of cardiao region, 29. 

Detmsion of heart, 814. 

Diastolic apex marpiars, left, 91 ,* right, 92 ; 
ditto, basic marmuri, aortic, 92 ; pnlmo- 
nary, 94 ; never artificial, 103. 

Diastolic arterial mormnr, yessel healthy, 
837. 

Diastolic impulse, 40 ; doable impnlse, 40. 

Diastolic ralmlar thrill, 42, 43, 409. 

Diatheses, in diagnosis of pericarditis, 180 ; 
Tarions and &tty heart, 264. 

Diathetic diseases, atrophy of heart in, 27. 

Digitalis, cardiac parsssthesiafrom, 183 ; how 
slackens heart's beat, 138; haxardoas in 
dilatation, 264 ; in Talmlar disease, 306. 

Dilatation of heart, firom ansBmia of its sob- 
stance, 168 ; ftom congestion of ditto, 170 ; 
anatomy, 244 ,* canses, 245 ; general, phy- 
sical signs of; 247 ; symptoms of, 248-252 ; 
diagnosis of, 252 ; prognosis of; 253 ; treat- 
ment, 253. 

Diphtheria, infreqnent pulse after, 139. 

Displacement of heart, affecting its sounds, 
65. 

Diaecting aneurism, of aorta, anatomy, 380 ; 
symptoms, 380 ; treatment, 381 ; of pul- 
monary artery, 403. 

Divergence of stream, cause of murmur, 80, 
85. 

Double impulse, diastolic cardiac, 40 ; aneu- 
rismal, 350. 

Dress, influence of, on position of heart, 60. 

Dropsy, cardiac, situations of, 238 ; mechan- 
ism of, 239 ; treatment of, 242. 

Dropsy, rarity of, in aneurism, 334. 

Ductus arteriosus, in constricted arch, 384 ; 
patency of, in adult, 408 ; aneurism of, 
408. 

Dniness, prsMordial, superficial and deep, 
46 ; deep-seated cardiac, how affected by 
disease, 53; prascordial, movable, 53; of 
aneurismal sacs, 351 ; smallest demonstra- 
ble, 110. 

Duration of endocardial murmurs, 81. 

Dynamic murmurs, intra-oardtae, 85 ; arte- 
rial, 114. 

Dynamic heart disease, characters of, 127- 
129. 

Dysphagia in pericarditis, 181, 187 ; in aneu- 
rism, 356. 

Dyspncsa, not essential to angina, 158 ; car- 
diac, paroxysmal, treatment of, 256. 
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Eppitbiov, pericardial, quantity of, annul- 
ling friction-sound, 99; chronic pericar- 
dial, 196 ; diagnosis of, from dilatation, 
263. 



Eleration of heart, 816. 

Emaciation, aneurismal, characters of, 355. 

Emphysema, with risible pulses, 106; influ- 
ence of, on mitral murmur, 89. 

Endocardial murmurs, special character of, 
80 ; rhythm of, 77 ; pitch of, 77, 81 ; dis- 
tance of, from surfaioe, 77 ; force of, 77, 
80 ; duration of, 77 ; rhythm of, 77 ; how 
affecting heart's sounds, 78 ; Influenced by 
posture, 79 ; species of, 78 ; organic causes 
of, 79 ; inorganic, 83 ; hsemie, 83 ; dyna- 
mic, 86 ; temporary, 86, 87 ; intermittent, 
88 ; of indiridual orifices, 87-95 ; relatire 
frequency of, 94 ; associations of, 95 ; dis- 
tinction of, firom pericardial, 101-104. 

Endocardial murmur caused by pericardial 
lymph, 104 ; by pleural effusion, 104. 

Endocardial murmurs, new and old, how dis- 
tinguUhable, 201. 

Endocarditio murmur, usual permanency of, 
204. 

Endocarditis, acute, anatomy of, 197 ; phy- 
sical signs, 198 ; local sympioms, 200 ; 
general symptoms. In free cases, 200 ; in 
obstruotire cases, 200 ; causes, 201 ; diag- 
nosis, 201; prognosis, 204; treatment, 
204. 

Endocarditis, chronic, anatomy of, 206. 

Endo-pericarditis, acute, frequency of, 206 ; 
prognosis of, 206 ; chronic, 207. 

Epigastrium sinking with heart's systole, 82. 

Epileptiform seisures in fktty heart, 271. 

Exudation-matter, perioarditic, affecting 
percussion, 53. 

Exudation-matter, pericardial, without fric- 
tion sound, 184. 

Expansile pulsation demonstrated, 349; 
simulated, 3^0 ; of extrarasated blood, 
376. 

Eyeballs In chronic palpitation, 143. 



Fakibs, self-hypnotism of, 163. 

Fatty infiltration, sub -pericardial, symptoms 

of, 260 ; sub-endocardial, 261. 
Fatty metamorphosis, relation to dropsy, 239. 
Feeble action of heart, 166. 
Fibrin-plugs of minute vessels, 893, 397. 
Finger ends In cyanosis, 326. 
First sound, characters of, in health, 66 ; 

mechanism of, 68 ; duration of lessened, 

68. 
Flux, cardiac, intestinal, 248 ; gastric, 244 ; 

renal, 244. 
Foetal endocarditis, effects of, 198. 
Foramen ovale, patent, cause of murmur ? 

327. 
Foreign bodies in heart, 884. 
Fremitus, vocal. In cardiac region, 42. 
Friction -fremitus, pericardia], 43 ; distinc- 
tions fh>m pleursJ, 48. 
Friction sound, simulated over heart, 31 ; in 

pericardium, 96-104; in pericardial liquid 

effusion, 177. 
Fusifbrm aneurism of arch, 868. 
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Galtavic current, influene* of, on heart in 
syncope, 149, 155. 

Qsnglift of heart, 184. 

Ganglionic lystem, effect of, on heart's mo- 
tion, 133. 

Gat in pericardium, 214, 215. 

Gastric symptoms in pericarditis, 180, 186. 

Globular aneurism of arch, 369. 

Gout and fiiitty heart, 264. 



Hjbkic arterial mnrmors, 113. 

Hssmic intra-cardiac mnrmors, species of, 88. 

HsBmo-endocardinm, 211. 

HsDmo-perioardium, Tarieties of^ 210 ; treat- 
ment otf 211. 

HsBmoptysis in mitral reflox, 289 ; in coarc- 
tation of arch, 385. 

Hemorrhage, aortic aneurismal, 359, 364; 
in cardiac dilatation, mnscnlar, 249 ; gas- 
tric, 250 ; pulmonary, 250, 255 ; nterine, 
251 ; intra-cardiac, 210. 

Healing rupture of heart, 311. 

Heart, situation of, 17, 20, 24 ; regions occu- 
pied by, 18 ; axis of, in sitUt 17 ,* base and 
apex of, how related to suifaoe of chest, 
17, 18 ; centre point of, 20 ; how related 
topographically to lungs, 20 ; actions of, 
clinically, 22; situation of, affected by 
age, 23 ; by drees, 23 ; by position, 23 ; bv 
mode of death, 24 ; locomotion of, respi- 
ratory, 24 ; bulk of, normal, 25 ; thickness 
of walls, 26 ; cavities of, normal capacity 
of, 26. 

Heart's nntrition, influence of, on valrular 
murmurs, 297. 

Heart's sounds. Vide Sounds. 

Horizontal conduction of percussion-sound, 
48. 

Hum, venous, 119. 

Hydropericarditis, loonlar, simulating tu- 
mour, 185. 

Hydropericardinm, active, 212; passive, 
212 ; mechanical, 213 ; symptoms oi| 213 ; 
treatment of, 218. 

Hydruria, in angina, 159 ; in cardiac disease, 
244; indilataUon, 251. 

Hypersesthesia, cardiac, neuralgic, 180 ; tac- 
tile, 131 ; special, 131. 

Hypertrophy, percussion in, 50; muscular, 
of heart, varieties and anatomy of, 219 ; 
mierology of, 221 ; causes of, 222 ; left 
ventricular, signs of, 223 ; symptoms of, 
225 ; secondary lesions, 228 ; prognosis, 
232 ; treatment, 283 ; concentric, 235 ; 
right ventricular, 236 ; signs of^ 236 ; auri- 
cular, 237. 



Impulse, of heart, visible, 30 ; in disease, 
31 ; maximum transferred to base, 32 ; 
pendulum -like, 33; palpable, 34; syn- 
chronous occurrences, 34 ; clinical charac- 
ters of, 35; modifying influences, ,36 ; me- 



chanism of, 86; in nov-cardlao disease, 
37 ; in cardiac disease, 38 ; auricular, 41 ; 
pseudo-auricular, 41 ; undulating, 83 ; 
hprisontal, Increase of, 89 ; diastolic, 40. 

Impulses, cardiac, successive, normally 
equal, 40. 

Induration of heart, 259. 

Induration-matter, pericardial, effect on 
heart, 218. 

Infrequent action of heart, mechanism of^ 
138. 

Infrequent pulse, 138 ; in fatty heart, 269. 

Inhibiting nervous influence on heart's mo- 
tion, 188, 139, 150. 

Innervation of valves perverted, causa of 
murmur, 86, 87. 

Innominate artery, topography of, 21 ; aneu- 
rism of, 868; veins, continuous murmur 
in, 119; systolic single murmur in, 124. 

Intensity of heart's sounds increased, 67 ; 
lessened, 67. 

Intercostal arteries dilated in eonstriotSon 
of aorta, 887. 

Intermittent mitral murmur, reflux, 88 ; ob- 
structive, 91. 

Intermittence of pulse, relation to syncope, 
137. 

Interspaces, prsseordial, form of, 41. 

Iodine injection into pericardium, 196. 



JuouLAB vein, distension of, 115; more on 
one side than on other, though of eardiae 
origin, 115; murmur in, 119. 
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KiDXBT, movable and aortic pulsation, 840. 



Lartngbal symptoms in aneurism of arch, 
357 ; in thoracic aneurism, 370. 

Laryngismus in pericarditis, 181. 

Latent, abdominal aneurism, 876 ; endocar- 
ditis, 201; pericarditis, 182; wound of 
heart, 335. 

Lenoohsemia, venous murmur in, 122. 

Liver, enlargement of, affecting heart's i^z, 
81. 

Lungs and heart, how related topogn^Uo- 
ally, 20. 

Lymph, pericardial, raising apex-beat, 82. 



Malpobmations of the heart, without symp- 
toms, 823. 

Malpositions of heart, congenital, 818 ; ac- 
quired, 314. 

Mango-Bowing trick, 154, 410. 

Mediastinal tumor simulating l|ydro-peri- 
carditis, 185; diagnosis from aaeorisai, 
867. 
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Momoiy, in fktty heart, 271. 

Meiupiiratioii, M applied to preeordial sur- 
face, 88. 

Mercury in pericarditis, 190. 

Metamorpho8i«, fktty, infrequent pnlse of, 
139 ; relation to dropsj, 239 ; anatomy of, 
2ft2 ; micrology of, 262 ; chemistrr of, 263 ; 
coexistences of, 263 ; nature of, 264 ,* pre- 
disposing causes, 265; latency of, 266 
physical signs of, 266; course of, 272 
mode of death in, 273; diagnosis, 273 
treatment, 275. 

Mitral constriction, murmur of, 91 ; physical 
signs proper, 289; indirect signs, 290; 
pulse and capillary systems, 290. 

Mitral murmur, auto-audible, 124.' 

Mitral regurgitant murmur, character oft 
87-90. 

Mitral regurgitation, physical signs proper, 
287 ; indirect physical signs, 288 ; pulse, 
288 ; effects on capillary systems, 2813. 

Mitral TalTe, topogra]Ay of, 21, 25. 

Mitral valve, competence of, how proTed 
poet mortem, 287. 

Mixed aneurism of arch, 369. 

Murmur, endocardial, in hypertrophy, 224. 

Murmur, chronic endocardial, quoad prog- 
nosis, 302. 

Murmurless aneurismal sacs, 853. 

Murmurs, aneurismal, characters of, 858 ; 
audible at distance, 354; auto-audible, 
124 ; coexistent at same orifice, 95 ; intra- 
cardiac caused bv dilatation, 248 ; produ- 
cible by palpitation, 143 ; wanting in mi- 
tral constriction, 289. 

Murmur-like sounds, 70, 71. 

Murmurs changing in site, acute, 199, 208 ; 
in rhythm, chronic, 299 ; endocardial, con- 
ditions modifying, 298 ; of acute endocar- 
ditis, 199; wanting in, 203. 

Muscular contraction, soniferous, 60. 

Myo-carditis. iSts Carditis. 
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NiTTRALOiA of oardlao nerres, 130. 
Neuralgia, cardiac, 163; of 

phrenic, 179. 
Neurilemma, oil within, 263. 
Normal tricuspid reflux, 292. 
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Obbtructiov and reflux alternating at an 
orifice, 286. 

(Edema, of the heart, 212 ; acute, general, 
and aortitis, 842; pulmonary, in heart- 
disease, 243 ; not in constriction of arch, 
885. 

Orifices of heart, width of, 28 ; diseases of, 
vid§ Yalres. 

Orthonnosa in pericarditis, 179. 

Orer-frequent action of heart, 140. 



Pais of aortic aneurism, 855, 858. 
Palpitation, eflect of on endoeardlal mvr- 
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murs, 82 ; caused by special hyperesthesia 
of heart, 131 ; simple, symptoms of, 142 ; 
physical signs of, 148 ; duration ot^ 144 ; 
causes ot 144 ; treatment ot 145 ; irregu- 
lar, symptoms of, 146 ; physical signs of^ 
146; causes, 147; prognosis, 147; treat- 
ment, 147 ; in cyanosis, 826. 

Papillary muscles, disordered action of^ 
causing murmur, 86. 

Paracentesis pericardii, 196 ; in hssmoMri- 
cardium, 211 ; in hydropericardium, 214 ; 
in wounds of heart, 835. 

ParsMthesisB, cardiac, 132. 

ParsBsthesia in valvular disease, 800. 

Paralysis, cardiac motor, 188; in angina, 
164. 

Paraplegia in aortic aneurism, 862. 

Partial reduplication of second sound, 74. 

Parturition, recent and pulmonary clotting, 
396. 

Pendulum -like impulse, 33. 

Percussion, cardiac, difficulties of, 45 ; sound 
in health, 46 ; superficial and deep, 46 
how modifiable physiologically, 48 ; ditto 
by horiiontal conduction, 48 ; in non-car 
diac disease, 49 ; in cardiac disease, 49 
of aneurisms, 110 ; dulness of hydroperi 
carditis, how simulated, 184; in diUted 
hypertrophy, 224. 

Pericardial adhesions indirectly Influence 
percussion sound, 51. 

Pericardial agglutination, eflect of on heart, 
187. 

Pericardial effiifion cause of endocardial 
murmur, 80. 

pericardial fluid, how affects percussion, 51 ; 
its dulness, how distinguished from that 
of enlargements of heart, 52. 

Pericardial lymph causing endocardial mur- 
mur, 104. 

Pericardial murmurs, 95 ; Taiietles of, 95 ; 
site of, 96; intensity of, 97; maximum 
position of, 97 ; rhythm ot 97 ; pitch of, 97; 
superficialness of, 98 ; simulation of; 98 ; 
conditions modifying, 96 ; time of occur- 
rence of, 98; duration of^ 99; causes of 
cessation of, 99; reduz. 100; anatomical 
conditions of, 100; how affected by pre 
▼ious pericarditis, 101 ; distinction of from 
endocardial, 101-104,409; effects of stetho- 
scopic pressure on, 102 ; caused by grann- 
Uted liver, 104 ; auto-audible, 124. 

Pericardial sac, topography of, 22. 

Pericardial surfkoes, separation of, sonifer- 
ous, 68. 

Pericarditis, acute, anatomical characters, 
171 ; secondary lesions, 178 ; causes, 178 ; 
physical signs, 175; symptoms, local, 178 ; 
general, 179 ; course and mode of pro- 

?ress, 182; terminations. 182; duration, 
88; diagnosis, 188; prognteis, 187; treat- 
ment, 187. 

Pericarditis, chronic, varieties of, 198. 

Pericarditis, tuberculous, 277. 

Phleboliths of pulmonary artery, 895. 

Phthisis, pericarditis In, 175 ; heart in, 218 ; 
and fistty heart, 264; fbramen ovale in, 
829. 

Phwe...tt sound, nature of, 98, 217. 
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Pitch, of arterial monniin, 112, 113; of 
artificial murman, 103; of blood mar- 
mars, 83; of coagidation marmars, 84; 
of dynamic marmun , 86 ; of ondooardial 
mnrmora, 77, 81 ; affected by conduction, 
81 ; of first sound, raised, ib ; of mitral 
regorgital murmurs, 88 ; tricuspid diUo, 
90 ; of aortic constriction, 00 ; mitral ob- 
struction, 92; of murmurs, aff»eted by 
conduction, 82 ; of pericardial murmurs, 
97. 

Pleural effusion simulated by enlarged heart, 
221. 

Pleural friction of cardiac rhytiun, 101, 
184. 

Pleural friction-fremitus, distinction from 
pericardial, 44. 

Pneumo-hydroperioarditii, Tarieties of, 215 ; 
signs of, 215. 

Pneumo-hydropericardinm, 214. 

Pneumo-pericardxum, 214. 

Pneumo-pericardium, percussion in, 50. 

Pneumothorax, mechanical cause of hydro- 
pericardium, 213. 

Posture, influence of^ on position of heart, 
23 ; siTecting murmurs, 79 ; influence of, 
on jugular distension, 115 ; on Tenons 
murmur, 119; effect of, on aortic abdo- 
minal murmur, 376. 

Prse-mortem murmur, 203. 

Procidentia of heart, 317. 

Pressure, effecte of, on anatomy of pericar- 
ditis, 172. 

Pressure, internal, effect of on murmurs, 
104. 

Pressure, stethosooplc, effect of^ on murmurs, 
102-104; effect of on piteh of pericardial' 
murmur, 97; causing arterial murmur, 
111, 113; double, 114; influence of on 
▼enous munnur, 119. 

** Progressife muscular atrophy'* of heart ? 
219. 

Pseudo-apoplexy in fiitty heart, 271. 

Pseudo-angina pectoris, symptems of, 166 ; 
diagnosis of; 167 ; treatment of; 167. 

Ptyalism, pericarditis occurring during, 190. 

Pulmonary artery, topography of; 21 ; blood- 
concreUons in, conditions favoring, 393 ; 
anatomy of, 394; inflammation, primary 
or sequential, rare, 395 ; sjrmptoms of, on 
small scale, 395 ; on considerable scale, 
395 ; influence of on life, 396 ; treatment, 
396 ; in cases of sudden death, 397 ; in- 
flammation of; anatomy, 400 ; course, 400 ; 
diagnosis and treatment, 400 ; ulceration 
of, 401 ; rupture of, 401 ; general dilata- 
tion, 402; aneurism o^ sacculated, ana- 
tomy, 402 ; physical signs, 403 ; symptoms, 
403 ; duration of life, 403 ; diagnosis, 403 ; 
aneurism of, dissecting, case o^ 403 ; athe- 
roma and calcification of, 404 ; oaaoer of, 
404. 

Pulmonary artery and aortic aneuriim com- 
municating, 382. 

Pulmonary artery and branches, probable 
murmur in, 395. 

Pulmonary capillaries in mitral reflux, 288 ; 
in tricuspid reflux, 291 : in aortic obstruc- 
tion, 294 ; in aortic reflux, 296. 



Pulmonary obstruction, physical signs pro 
per, 296 ; indirect effects, 296. 

Pulmonary reflux, murmur of, 94 ; physical 
signs of, 297. 

Pulmonary ralyes, topography of, 20. 

Pulmonary veins, murmur in, 123, 408 ; in- 
flammation, 406; dilatation, 406; rup- 
ture, 407 ; cancer, 407 ; blood-concretions, 
407. 

Pulsation, arterial, risible, healthy, 106; 
abnonnal, 106; Talne in aortic reflux. 
106 ; in constriction of the arch, 107. 

Pulsation, Tenous, visible, 115-117; jugu- 
lar, how affected by respiration, 117; 
ditto, palpable? 118. 

Pulse, Tarieties of, 108 ; in angina pectoris, 
157; in left hypertrophy, 226; in fioty 
heart, 269 ; of tricuspid reflux, 291 ; of 
aortic constriction, 294; of aortic reflux. 
295 ; of pulmonary obstruction, 297 ; of 
mitral reflux, 288 ; of mitral constriction, 
290 ; in aortic aneurism, 361. 

Pulse and heart-sounds, relation in disease. 
71—74. 

Pulseless systoles of heart, 73. 

Pulse-respiration ratio, in pericarditis, 180 ; 
in fatty heart, 273. 

Pupils in aortic aneurism, 863; in abdo- 
minal ditto, 377. 

Pus in heart's structure, 207-209. 

Pyramidal percussion-dulncM of pericardial 
fluid, 62. • 

Pyrexia, firequent poise of; 140. 



QoALiTT of percussion-sound over heart 
altered, 53 ; of heart's sounds modified, 
67 ; of endocardial murmurs, 76, 81. 

Quasi-congenital coarctation of areh, 384. 

Quickness of heart's contraction, modified, 
140. 



&XDUPLICATIOH of heart's sounds, 73 ; va- 
rieties of, 74 ; causes of, 74 ; modifications 
of; 74 ; partial, 74 ; simulated, 75 : diag- 
nostic signification of; 75; bow affects 
theory of heart's sounds, 76. 

Redux pericardial friction, 100. 

Reflex perrersion of heart's rhythm, 137. 

Reflux, converted into obstruction, at an 
orifice, 299. 

Reflux, aortic, second sound at left apex in, 
64, 382, 409. 

Regurgitation, aortic, Tisible pulses in, 107. 
Vid€ Aortic. 

Reinforced heart's sounds beyond site of pro- 
duction, 65. 

Renal region, percussion of, influenced by 
horiiontal conduction, 48 note. 

Resonance, Tocal in cardiac region, 106. 

Respiration, locomotion of heart through, 
24 ; in cardiac region, 106 ; in fatty heart, 
268 ; in aortic aneurism, 358. 

Reticulation of aortic valves, caase of partial 
reflux, 93, 94. 
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Retiealation of rtlrm, S16 ; nfttuM of; 217 ; 

symptomi and signs, 217. 
Rhonchas, by heart's action, 104. 
Bhythm, cardiac, perverted, 136 ; dynamioi 

136 ; of parts of heart, 138 ; in palpiUtion, 

146 ; in angina, 287. 
Rhythmic motion of heart, 186, 164, 409. 
Rhythmic nerve-centres of heart, 136. 
Rippling stream, caose of mnrmar, 80 ; of 

arterial mormor, 112 ; renous, 122. 
Rupture of aorta, spontaneous, 390 ; fhnn 

Tiolence, 391 ; without notable ii^ury to 

surface, 391. 
Rupture of heart, anatomy of, 310 ; causes, 

310,' symptoms, 311; treatment, 312; 

partial ditto, 313. 
Rustling sound over heart, 08. 
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Sacchabinb precipitation in heart? 276. 

Saturnism, inn-equent pulse of, 139. 

Scurry, hsemopericardium in, 211. 

Second sound, characters of in health, 56 ; 
mechanism of, 62; imitated in disease, 
64 ; eztensiyely audible, cause o^ 68 ; state 
of in mitral disease, 88 ; in aortic reflux, 
93-94 ; in pericardial adhesion, 194. 

Sex, influence of, on thickness of walls of 
heart, 26. 

Sexual inclination, in dilatation, 251 ; in 
fatty metamorphosis, 270. 

Silences of heart, normal length of, 55 ; in 
disease, 71. 

Sinking in of chest with systole of heart, 32. 

Sinuses, cerebral, murmurs in, 119. 

Softening of heart, modes of origin of, 257 ; 
signs of, 257 ; symptoms, 258 ; diagnosis, 
258 ; treatment, 258 ; micrology of, 410. 

Somatic death, signs of, 153. 

Sounds of heart, characters of, 54; length 
of, 55 ; properties of, vary in different 
spots, 55, 57 ; extent to which audible, 
57 ; mechanism of, 57-63, 76 ; modifica- 
tion of, 64 ; affected by displacement, 65 ; 
morbid states of, 66 ; distance of from 
ear, 69 ; quality and pitch changed, 69 ; 
relationship to pulse, 71 ; changed rhythm 
of, 72 ; reduplications of, 73 ; how affected 
by murmurs, 78. 

Spanfcmia, cardiac murmur of, 84. 

Spanscmia, causing thrill, 109. 

Spaniemia, relationship of to Tenons hum, 
121. 

Spasm, cardiac, 135 ; in angina, 163. 

Sphygmometer, 109. 

Sphygmoseope, 109. 

Sterno-clavicular ligaments, section of, in 
aneurism, 374. 

Stomach, distension of, fatal through syn- 
cope, 149. 

Sudamina, reaction of fluid of, 180. 

Sudden death, in angina pectoris, 161 ; from 
imjiaction of clot in an orifice, 820 ; of 
cancer in ditto, 281 ; pulmonary coagula- 
tion with, 397 ; in aortic reflux, 302, 411. 

Symbols of heart-sounds, 57. 

Syncope, causes and mechanism of, 148; 



anatomical oharacten of, 150 ; symptoms, 
premonitory, 151 ; actual, 151 ; duration 
of, 152 ; diagnosis of, 152 ; prognosis of, 
154 ; treatment of, 154 ; relation to inter- 
mittent beat, 137 ; in fktty heart, 271 ; 
ftttal in angina, 161 ; in pulmonary coagu- 
lation, 398. 

Syphilitic deposit in heart, 217. 

Systemic capillaries in mitral reflux, 288 ; 
in tricuspid reflux, 291 ; in aortic obstmo- 
tion, 294. 

Systemic capHIari^ in aortic reflux, 296. 

Systole, impulse synchronous with, 35. 

Systole, arterial, 107. 

Systolic, murmur at left apex, 88 ; at right 
apex, 89 ; basic aortic murmur, 90 ; ditto, 
pulmonary ditto, 91. 



TnMPBBATUBn, local, affecting heart's beat, 
136. 

Temperature efface in aortic aneurism, 363. 

Temporary intra-cardiac murmur, 86, 87. 

Temporary murmur with fatty heart, 267 

Terminal pericarditis, 175. 

Tetanus, cardiac spasm in, 135 ; cardiac 
cramp in ? 135. 

Thrill, arterial, 109, 112; Tenons, 118; basic 
diastolic, 409; aneurismal, 350. 

Thyroid arteries in cardiac hypertrophy, 221. 

Thyroid gland, in chronic palpitation, 143. 

Thyroid gland, in hypertrophy of heart, 227. 

Traction of heart, 315. 

Tracheotomy in aneurism of arch, 374. 

Tremor, cardiac, 141. 

Tricuspid obstruction, murmur of, 92 ; phy- 
sical signs proper, 292. 

Tricuspid reflux, murmur of, 89 ; jugular 
pulsation in, 116 ; effect of on brain, 232 ; 
on dropsy, 239 ; physical signs proper, 
290 ; indirect signs, 291 ; pulse. 291 ; 
effects on capillary systems, 291 ; a nor- 
mal sUte? 292. 

Tricuspid Talves, topography of, 21. 

Tubercle, cardiac, 277; endocardial, 277; 
pericardial, 277. 

Tubercle and aneurism, how related, 365. 

Tuberculization and cardiac dilatation, 246. 

Twisting sidewards of aneurismal sac, 370. 

Typhoid (Peyerian) fever, heart in, 257. 



UimuLATonr impulse, 33 ; pseudo, 33. 

Uraemia, cause of cardiac murmur, 84. 

Uraemic coma, diagnosis from syncope, 152 ; 

Urine, in angina, 158 ; in hypertrophy, 227 ; 
in aortic aneurism, 361 ; in cardiac dila- 
tation, 251 ; in Catty metamorphosis, 270. 



Vaoi nerres, influence of on heart's beat, 
138, 139 ; gastric branches of, in angina, 
158. 
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Valves, topof^phy of, 20 ; in chronic endo- 
carditis, 205 ; atrophy of, 216 ; hypertro- 
phy of, 210 ; diseases of, fanotional effects 
of, 284 ; diseases of, physical diagnosis in 
general, 297 ; symptoms, 300 ; mortality, 
duration, and prognosis, 301 ; treatment, 
304 ; malformation of, 323. 

Valvnlar disease, tactile hypersMthesia in, 
131. 

Valvular murmurs, various, relative fre- 
quency of, acute, 199; chronic, new and 
old, how distinguishable, 201. 

Valvular murmurs caused by pericarditis, 
176, 177. 

Valvular thrill, characters of, 42 ; diseases 
causing, 43 ; questionable if diastolic, 43, 
409. 

Varicose aneurisms of arch, 381. 

Variz, murmur of, 124. 

Vegetations, endocardial, 318. 

Veins, distension of, 115 ; murmur in, 118- 
] 24 ; various quality of, 1 18 ; characters 
of, 118; conditions modifying, 119; oc- 
curring in what vessels, 119 ; rhythm of, 
119; accompaniments of, 120 ; mechanism 
of li20 ; blood-states with, 121 ; diagnosis 

. of, 123. 



Vena Cava, superior, topography of, 23. 

Venesection lessening precordial dalBMS, 
49. 

Venous current, soniferous in baaUh, 130, 
326. 

Ventricle, left, topography of, 19. 

Ventricle, right, topography of, 19. 

Ventricle, right, hypertrophy of, oaaie of, 
jugular pulse, 116. 

Ventricle, right, dilatation of^ 256. 

Ventricle, right, and aortic aneurism com- 
municating, 383. 

Vocal fremitus in cardiao region, 43. 
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Walking exercise, in angina, 159 : in dila- 
tation, 354 ; in fatty disease, 376 ; in aor- 
tic aneurism, 373 ; in dynamic palpitation, 
148. 

Weight of organs, in hypertrophy of heart, 
228 ; in cyanosis, 326. 

White patches of pericardium, 197. 

Wounds of the heart, symptoms of, 334 ; 
physical signs, 335 ; treatment, 335. 



THE END. 
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llloalnlHt, vnll prtuted. asJ will ba rutinil ur ci>B. lutkui, Ibal louli k fallr lUulnud aa IkU, aid 

«*>«tut. ~ I Ika IkbiHi of Ma aRulsit. Waaual lordltlly r«- 

Huwavei filuble nay be (ka >' Diuaelat'a euiaaKwl tl lo UaliMtaoUo*.— irafUrBi.Mui. 
Ouidea" irhie* wa, of law, biTo hti oeemtum to | 

ANATOMICAL ATLAS. 
By ProfcsMre H. H. Smith and W. E. Horneb of the TlnWersUy of PeoBayl- 

rania. I Tol. B*a.,ezln clulb, wilh Dearly- ItVl illutirai iont. CT* S« Smitm, p. 331 . 
ABEL IF. A.I, F. C. S. AND C. L. BLOXAM. 
HANDBOOK OF CHEMISTRY, Theoretiul, PmetiiAl, nod Technical ; irith k 

Haoomnieadaiory Pnslare by Ur. UorHtXM. In uae large ocMro rotuina, eitra eloia, of S49 
puM, Wilb lUiulrmliona. *i li. 



I 



ARNOTT <NEILL), M. I 
il Philw._ 

■I l»B|[U»«e " 



BLBMENTS OF PHYSICS; or Niiaral Philiwopby, OcDoral ud Modkml. 

"»Bgu»«e. Aim ' 



ASHWELU (SAMUEL), M.D., 

Obatalrierbyileliaaad Lcftniu l-i6ny'i HoipiUI, LnnrfDa. 

A PRACTICAL TREATISE ON THE DISEASES PECULIAR TO WOMEN. 

Illiulraled by Cmu derived front Hoapiial udPnraie Prai^iiw. Tbird American, trum th« Tttirri 
■sd reriKil Lciodoa ediiion. In one adavo niluuw, eiir* oloih, of iis pB(Dt. (3 00. 

Uia KulIWi lui(>u<a — BiUHt lt'4. m*d M>(- asd piaaueal. wlrkwffniao JiariKaibUiRkara 

ELEM 

Wnll. , . „ „ 

M. U. Complete in one iiclavu ifoiume, leailier, uf 4M [lagBS, wi 

IHKU. ti SO. 

BIRD (QOLDINQ), A.M., M. D., Ae. 

URINARY DEPOSITS : THEIR DIAGNOSIS, PATHOLOGY, AND 

THER-^rEUTlCAL INDICATIONS EdiieJ by Edhusu Lmvd Biskcit, H. D. A m« 

Antermn, Iron ib« Afkh and enlarged LoadodDdiiiiii. Witlieighiy Ulntiruiuaii uu wood. tiMW 

haod-oiue octavo volane, of amul 400 pages. viUaoloU. %* UU. (Jiur iHmtd.y 

Tbr dcaih oT Ur. Bird ha* rmderod li oeDcanuy lo eniruil tbe rrri>iiin ol ihp preipni ediiiwi lo 
■Mter bandi, and id hia perCorimBCB of Iha iIuIjf Uiui- davulvtagon a<m. Ur. Birken iia* 'wdiiloor'li 
Ridnv.ired lo earry out Ibe auikor'a pian by inlraducinf auoli iPiv manar and in.»)iflMii(M( ol 
iha (Fit as (be pri:^ roaa at aclonee baa callnl for. NiHwiili>liuidinf llie aimur-l «n lu too^ ibr 
"""*"■' ^^ """ "^ '"*"' '" ■" *--— — Buii^ j„ a pocuiderabte eaUrgvuvani 
•ml oooditiuD or ItM »uli)e<^i, and tkai 
dioua maunal, will be fully mauiMined. 

BENNETT (J. HUOHE8>, M. O., F. H. 8. E., 

rrorcBUrof Cllnlial Madicia* la Lba CuTarajtyor Bdlabargk, As. 

THE P.ATHOLOGY AND TREATMENT OP PULMONARY TPBERCU- 

Lt>SI3. and on Ihe Local Mi-di'^aiion i.( Fbarynpral and Larynsral Uiwaan (reuomlly mMakui 
lot OT a>«ociaied with. PbltaLii One vol 8>u.,riira dolli. witb wuod-rala. pp. 1%. tin. 

BARLOW lOEOROE H.), M. 0. 
A MANUAL OP THE PRACTICE OP MEDICINE. With Additions br D. 

p. CoHoni, M D.anlborof-'A fracliral Trealiifon DiaeaiMof CkUdm," to. InuBaWd' 
tami (Miavo voluBW, leather, of ucer 000 f*^^. tt 73. 



4 BLAHCHARD ft LEA'S MEDIOAIi 

euoD (OEORoe), m. d., f. r. a., 

ON DISEASES OF THE LIVER. Third Americ*D, tnm He ihlri i 
enlai^ed Loadon ediiioa. In one very bindnome octaro volume, ciira elMli, irilfa four b> 
Tully colorod plaleit, ud niuiKrous wood-POlt- )ij>. SOU. $3 00. 

Ri( fairly cMabliihihifnr ilinlf ■ place imoni I)ie i ii not ptirtplMj chantMl, Ike klilniT''' llvn^l 
rtiHiul meainl liianium of RngluU,— Sniiit BiiKaiim(irfliiH»i>cnnipliin,>B>tlik*t>i apoaalM 
id Feriifa Mtiict-Cliir. Rnim. wilh Ihe nrog rr«..f modsra Hi»w. Illiibt M 

1 OB Diiiuea of Ch< LlTcr li ?"f^nii»i»« 

la UhUiuiI 111 



Dr. Boa 



, .I.p, 



■neemive edliion, Ibe astkar ha 

thelBiIihssHinilkiDUDu ' 
raclertaed th ■ — ' 



LCI«la«l the rweBlptngieH of hepatio phyilt.logi 
■d palholocr ; XJ Ikaiarikmigh tka ilae of ilie bonk 



Tklc 



Mnf wtiok 
Id manr Bi 

•■rUrJ»7g 



BUCKNtLL IJ. C), M. D.. *" DANIEL H. TUKE, M. O. 

Mfdl»l SapcrlHlendntaf till Devon LanalicAi 

A MANUAL OP PSYCHOLOGICAL MEDICINE; containing the HiW 

Nosology, DeFTiniiaii, Slaliolicx, Di>imci»i!<, Palholofcy, and Trradueut of rNS-VNtTT. * 

a Plate. In one faandwmc octavo volume, of 536 pogea. S3 00. 

The increase ol mealal diwas« in il4 various (amw, and the difflcnit qnetlkma i 

' Ike physician a constanlly greater familiBfUy wiih ifiis, the most perplei ' "' "- - - 



Altb 



•n for 9 



leyea 



ins the resulli of recenl inve*tig«lloi. ._ „ 

anproTed melhods of treatment which have done io ma 

4he health of ihe insane. To dll Ibia iracanoy the pubii?iiic 

«he disliaguinhed repulalion aod experience of the aulhora w . . 

of bolh (tuileni and pracliticner. Its scope may be niherrd from the declaralioa of It 

41UI1 " iheir aim baf Wen to supply a teit book which may serve as a piide in the acq 

«urh knowledge, fufficienilyetemeniary TO be adapted IO ine wants of the studeni, and i 

_. J — !.._...•_.. .. ,. . ™ , .. . '- -' -Se pracliliooet." 




) worb accessible io this Counlrv, pivi 
nd Frugaoris of Inianily, and Uic fn 
h in alleviatini Ibe eondiiioD or rwlo 



BENNETT (HENAY), M. D. 
A PRACTICAL TREATISE ON INFLAMMATION OF THB UTERUS, 

ITS CJERVIX AND APPENDAGES, and on its eonneeiion with Uterine Diwace. To wfcich 

isaddvd, ■ Review of the pre^nl stale of Uienne Pathology. Finb Amenran, from Ihe third 
lEogllsh edition, ta one octavo volume, of about AGO pages, eilra cloth. 13 00. 

BROWN (ISAAC BAKER), 

cm --SOME DISEASES OF WOMEN ADMITTING OF SURGICAL 

HBMT. Wilh handsome illoatialmOB. One vol 8vo , exira elotb, pp. OTfl. SI 60. 
Hr.Srows kaa aaraed for hinaelf a high nsputa- 1 and m«nl Ih« esrefii] atlenlinn of eiarf 
Masiatt* openllve treiUaaat of andry diaoiara aeeooehear — dindlim Jnrtial . 
. ...... ..,. . . «IUriy«^,«l I „, . „ ,^,. ,_ ^. 



la Italy say of kli 



rktki 



:aK?" 



paeuliariy aohjec 
ssgaelty and i 







BOWMAN (JOHN E.l, M.D. 
PRACTICAL HANDBOOK OF MEDICAL CHEMTSTEY. Se«oitd Aad- 

sicaB,fram the third and revised EngU<^ Ediuon. In one neat TaiutDe.ron.' t3aa.,BStr«alo(i, 
wilhaumerousiUusIralioitB. pp. 388. f I 23. 

INTRODUCTION TO PRACTICAL CHEMISTRY, INCLUDINO ANA* 1 

l^ysia, 9ec«adAme[iCiaa,rri)<ntiHHwoadUHl revised London edilion. 
tiMMoa. In one neat vol., royal l^mo,, exlta dolb. pp. 330. 11 35. 



NTHEETlOLOOV.l 



INK.E- iBUClft^RUl __ 

fteiiiiauf AND TOEATMENT OF FIBRO.BRO.^OI 
icat. la TIB itSD KaBb'.XATIC tKRVhtaSlA 



IIL'»IINAN>S PHYSIOLOSr OP ANIMAI. AND 
VEUSTABLE LIFEi a INipalu TreallHv un tkB 

Paaellons ind Phoomena of Urganle Ufa. ta 

Mtt net l«iill>Btnlton(! pp.*H! Me« 



BRnDFE-S OLINIOAL LECTTRKS ON ( 



AND SCIENTIFIC PUBLICATIONa. S 

BUM8TEAD (FREEMAN J.) M. O., 
THE PATHOLOGY AND TREATMENT OF VENEREAI, DtSBASKS, 

mw v«ry biud»imr ocIbvo vuIuidv, ol nsarly 700 iBgn. eilra clolh \ fi 7S. (^Vtw Rtadf.) 



hu Ksn ih< liflil 



of the eTSTT-diT pncIilloBcr (bu ut Olbar wli 

pftif4»Bd, [a ■iHte^flH ol ilirHtioii, gudvd bf ear 

*!«■•, w* wtiim *owm ik« boo* » iiiiaat|w>d. 
to ■ wsik wklali itaDiiM be is IkipoHBHina or am 



TM ro"«"lBr"l 






riUiMbjcctlaoat 



t, tn rnl II ■ dutr to bt U^ I 
luted bla Hbj«l,b«t be £■■ pm 
It Ida (ligtawd bypertwlc, Ibe ka 



wbish euBoi but redouua to 
AmiTicum Jnwnmt, Oct. IMl. 



._ _ _.. lobe raitinled 

>M we eordiallT nonnaBd il to thr firinblc Bolice 
(fMrbrathatautbaprafadon, Poruoi nm pan, 



TallatDodlitdnu^ 
It aabjMt of arphilii 



rinini 

a"! 



1 






prMmU * «a«plala bltloiy <>r 
..-I;.... .._-_, ..onpnatBf nacb iBMranjBg (sd 

nJaablamteilallbaE baa bcaa apraad UiiougbBnl- 
lui jouraali iritbiB tbe lui imnlr' ^wa— itaa pr< 

mbjeci— the wbnie nraftllT dlg««ed br [ba aU of 

olTcTed lo Ihe nrofeaaltn lb bb Bdmtrabla fiiTBi Ti< 
coaplATOeaa la acearid D)>(aad elaiM. wbicb are 
eapaeiallr fall iB Ltaa BoaionT of IBB nalul siraai. 
We bave axBsiiBad It vllb (real aaliiAetira, and 
Htntraltlaig tha acdleal praTEUlaR ia Anwrifa on 
iha BBiloulliy of B work ihai maj fatrlr M mIIbiI 
OTigit^^BtriMkin MU. Jnrlmf, D«. IMI. 

Oae Ibiag, hamni, wa an ispellad to aay, lltut 
■me bBTB BBi wiib BO olbar book ea aypbiJu. im lk< 
EacUak laBcaaca, wbleb (ate ea fall, elaai. aail 
UaparliaJ viewaof tbc la^rwal aabirela a* nii<b 



A MANUAL OF MEDICAL DIAGNOSIS; Web id Aoilni. of the Sigii 

aad Symptomi or DiiMaae. SfcodJ Aincrtp*A rrom ibr lecuod an*J reviwd Lundon edilluii. In 



I 



ply Cbh boao KCagniied by tb« proleatiaa. and ibat ibc dTiiri} at tbe auiht 

Alfikrd BuiAlance In the Jeirner jn L ^ , „ 

>J (or "pcedy rerei 



h it bB!> enjoyed wiM rcoder il better adapled ibaa bei 
proaeculion of hiBBt[)din,Bad to Ibepiaeiitruaer whore 



TBlusblOiU^ting 



!r parpoae iti compleM and exlNBiTc ladcx readera ileapeolBlIyTalusbloiu^tiiigfacililica 
for minediBiely luniin« lo aoy cUaa urtympliHiii, at any varicly of d>«eaM. 

a wurklanailbar aa Wa hops tta Totaae will ha** *a aMnaln •»- 



work IbnroBcbly, aad iB allenpllBc In pe/rnroi i 
bu But ueeedRlbia powen. — Briliu Met.Jifne 
Wa Teaiara to predial Ibal lb* wort will ba d< 
•eiredly pofialai, aad lotm bMOae, Ilka Waiaoa 
Fraeiioe, an ladiipeaaaMa aeeaaaitir lo the praol 






eel uoo wbleb li traala, aB4 
lliiy Jliplayed in lu alabora. 

ao well atfom.— >l^iUa4Blar 



BARTLETT (ELIBHA), M. D. 
THB HISTORY, BUONOSIS, AND TREATMENT OF TITB FBVKR8 

OF THE UNITED 3TATE3. A nawand roTiwdediUwi. Bf Aldkio Claki, H. D., Prof. 

of Palhology and Praci.cal Medicine lo Ibe N. Y. Coirege o/ PbynHT ' ° '" " 

omB oBU-to ToluaWi of ais kundrad pafB*, exira ololh. Price %3 Ob. 

lllaawnkof srNlfraatmlnlBeBadnHarMl.jttmddeaerTadlTblibalfleii lultai MbliiuUaB. 
eaalalB(a> Bflcb challaaew relUI**M ibaaararal will beaen Ibatti )»i low mrled lii fminli rd 

di»aaaBBl9vblebltlr~la,«Btf,wlihtbaa«diik«a . - . -. 

eftbaedlior.ltnllyapiaitailBa. Tbcdiall 
— ' -'-■■•dlftr 




!■■«« 

nut Ui 

Tltia Mctllasl >i«o(rapti OBTtbt 



BLAMOHARD ft LEA'S MKDiCAL 



A TREATISE ON DISEASES OF TEIE JOINTS. Illoslrtted with onmr- 

iiwa on wood In ono veiy buidiiDme ocIbto volume, at about SOO p*e»i nlra olMli ; $j 00. 

(iVw Ktady.) 

'•A mmiEie on Uifeapei o{ th« JointR e*|u«l to, or ralhrc tcvond ibe oarreBt fcaawlmlge cfthe 
day, lias long been required— my proreHiaiial bralhivn miisl iu'dge wb«lber Ihc nrnutig ptget m»1 
Rupply ihe (leGoieDcy No author i> til lo eilimale bit own work ar [he m>in>al ol il* cinnplMHia. 
bill II may be permilled me lo »ay Ihal Ibe «ludy or joiol diiieaiei hag very much iwcu^d my mnm- 
tion. even from my iludenliihip, aud Ihat Cor Ibe lari rii or eight yearg my devolioo lo (hat h 

ban been slmoil unremilliag The real weight ol mv worh baa *- - 

and ihe gresleel labor devoled to inlerpreling ayiDplomi and reinedyius Ibeir 

Ai Ihe ouUel »e may lUIa ihil Ihs wark it ' lo b« of mash %n la iIh |ir4eli(iBf 

•riirtlir of mueh pralie.and bear* evldcDee nf iniicli | DUTbeiq aranlul aliatiHOndiieaHBM 
Ibimehlfsl asil carerui inquiry, and hate aad Ikere , and at theHme uma mis wliieb (malslai 
ornoillghl orlilaalilF. AVchave allndi carriid i inrornaliDa go arli.^ukl ■OTwIinoa and l.._ ,_^ 
IBitDoIlBa farther thmn we Inleaded to do, but nuL tiooi For ihcit eats.-OaUi- Hid. Pnti, F>«.^ 
InlbeeitepllHewaikdEHma. Weein oaly add, J I8ei. ^ 

Tb ' '^ ul^'V*' "' wiM ''^"Mkll"B''"«d""hi'i '''''* ■"'■"■• "'" >" '"'™ 
—■•"-" — ' '■" iVvealifaliDDi into the PhTaiolagy moinfhmelH're'tearBh «?«' 

. _, ..:-.. L — ,. — i""ieduaiBa,,|„„,,,,„^[,„,|„g,,„f ,„^l,^,^;^j, 
ri. We eaaaai eoMlada thia mUm 



■ad PalholoiT of /"inn hare heeo.e.iried ua in ■ 







luiiwlienrie£ed. We Hnom meetwith iDeh ilnk- 
iae and faltlirnl deliBsdinBa of dinaH— J.»d(ni 
Jhd. Timit aad Otiiiu, Feb. 0, 1061. [j„„ ,^ „ ^, 

WeoanoollakeleaH, however, of Mr. Birwell, jurl'of ill aail 
wilhoBl eoflgraluliuag h'm dd the inlereiting Ihe iiceeiifBl 



■atll^al 



la book. Tlia worl 



PRINCIPLES OF HUMAN PHTSIOLOGri will lh«ii ohinf ipplicat 

fiychology, Pnlholiwy, Tberapeulics, Hygieni:, and Farenric Medicine. A new AmerM 
the laal and revtwd London ediiion. WiLhnearlylhree bundredillustralioaa. Edited, w 
tion», by Funcis Gurnev Smith, M. D., FrofeMor of Ihe laMiIurei of Medicine in the Pens 
vania Medical College, &c. In one very large and beauliful octavo volume, ol about nioc 
large puges, bandaomely printed and iilrongly bound in ieatheri with raiwd baoda. 94 3 
In Ihe preparation of Ibis new edition, Ihe auibor bn* spared no lid»r to reader il, ai 
a complele and lucid eiporilion of the moM advanced condilion of lt> imporianl n 
aroouni of the additions required lo eflect Ibii object lhDrDughly,joined (a Ibe rormer li 
[be volume, prewniing objeotionr arising from itae unwieldy bulk ol ibe work, lie hm mm 

Ihoee poriiona not brnring directly upon Hoax Fuvsiolosv, desigainf lo iBoorporaie II. 

hit forthcoming Treaiiw on liEniKAL Phtbioloqt. A< a full and acruraie text-book on the P 
■uilogy of Man, Ihe work in it* present coodilion therelbre prewau even grealer d 
Ihe Btudeni and nhysirian Ihan tho«e whioh have heretofore won for il Ihe very wide 
guiBbed favor wliich il ha* *o long enjoyed. The Bddiiion* of Prof. 8aiilk will be foun 
whatever may b>ve been WBBiinglo the American ■tudcnt, while ihe introduction of 
illasIretioDs, and Ihe most carefiu meohaoiDal execution, render the toIudm ooe of tba BioM H 

For Bpwarde of iIitriMn yean Dr. 0«rpeai*T'i| Toea 

work Ban beea eoniidered by the profeukon geno- We ihi ,_ , . _. 

nlly,bothiBlhiicaantrTBndBBgUBd,BiiheDoitlUie (sthor hii rsBMHHIIed a large poillta irf ■ 
lalaable eonpeBdinai DR ibe lUbleet of phyilaloay i forraer, and tbe editor bai added manli maHarof ■ 
laoar laagaaga. TbiidiiltaetluBilawaatoihe bigh I Isrul, eiprcially ia [ha fora oC ill ' -™ 

plUtBdaalboc. ThaprMeBledWoBfwhieh.likeUiel work ob Hbiub Fhyaiology'ia , 

[MtAMrieaaaiia,WBaBni<aTadbrlheaBtliorbia- .VSait^raMid.aiidSiirc. /•■ful. 

aalOilfl th*teHllD(raek«ita»l*arevliiai,ChalllL ti,i> mnai fiw,«i.L. i>».rii .,,. ik. ., i..,,. 

«.rataO*lba«»Bkl.redaMwwi>rk. \it«^ .a«B„™ jSTArf J««( 

hardly ay, laemelDdlDgtbtibriefBiiHea.lhal while ^^ j-.. ™, j«rMi 

the work II iBdiipeauBbTe loovery BladeBt of medi- The moit oonnlele work bow ealiBI la a 

else IB tbii ooanlry, it will ampl/ k^v Ike praell- »«■!« -J* O li.J. H-'-- 

eoaleDla—flrulMi Mi/, am Garg. Jnnul. 



BHTlia are aaivenally kaowa ; we have BolhiBg to 



The Boat eoBplataexpoil lion of pbyilalogT which 
aaylaagBag* un al piehbi givs.— £ril. aarf "-- 

Mtd.-cUrm't. ilH-tiw. 



Pbyaiologv. Bit fomer «dltW>* 
, , Dara beea almiHt tbeiiiiljr H4i'b<«>l 
iDlogyiaall oar medieal Hhvola, aad lU 
lea amoag ihe prafeaiioa fcu b»a aaasi) 
B J work IB aay daparlawal ol aiadieal (M 
II ia quite uaDrnuarr for ■■ |a maL 
rork ai in Beriia would JaaUiy. Ili* m 
OBBeewBl of JUappaaruee wllIafM UmI 
le*aBre lo every diidirBi nf PbyaM - -" 
.aruni will be uf laGalie Hrviec _ _. 
^yiiulDgicalKleaM.-<7h»M<d.«atdSa<«. 




AMD 801B1ITIFI0 PUBLICATIONS. 7 

CARPENTEn (WILLIAM B.l, M. D., F. R. S., 
Exiniu' ii nTtiologi tad CumiiumUTg Asilonr ii ths CBlTmlly of LnaAoa. 

THE MICKOSCOPE AND ITS REVELATIONS. With u Appondii ooi. 

Uinmg Ihe Applmtiuns of tb« Micrtwoope lo Cliniral Mediiioe, dec. By P, G. Shitb, M. D. 
ILluiiralnl by lour hiiudred uid ibinr-four brauiilul engrmruiKt ou wood. In ooe lirge uul rvrf 



<lh, •« 00; I 



Ur. CupMUer'i pcxKioa «■ 4 microMopiM and phyiiolugiM, ■Dd bin great eippriencc ui 
imineallr qualify bim lo pniduce wbat bu long b«n wanted — a good teii-buok on ihe 
laa of llw BiicroH»pe. la Ibe pTBHat volume bin ofajeci bu been, u ttated io bis Pre] 



ooHbiae, wllhin a iiKiderate CMBpaaa, ikal iDfon 



ia BOM B— BPlial lo Ibe wotkiag microKopiil, « 

*^iB Mody, a* night qualify bim to eooiprebead wbal be obMrvet, and michl Ibut prepare b 
... _.! ...^ .. J __.-___^ __ L. -mind " Tbalbe naoucceededin ai 



„ . , lo eomprebe 

it KittDee, whLlileipandinc and refrea^ 
cquaintol with ki* pf 



plubiuf 

Tbe cnai ■mpanaDCc m m iB«;iwn.iiiic 
piHta who an afw pbyririanti, baTe indnoed 

add an Appendix, carefully prepared by ProfenorSniilb, on ine i 
^haical medicine, Logrlber yrilb aa account of American Hici 
aecotorin. This piiriion of ibe work i> illuxraled wilb nearly 
bopcd, will adapt the vulunie aore particularly lo ibe uae of ibe . 

rirevnie* wriliqgi tia Anlnul mi Vrji 
u«y.will(all*iiBdrriI.iiiHi,n»i...t«i 
lea^ be i* able to briaf lo bear apon i 



diasno*i>, and ll 



.hreThVl" ' Tpn 



1- I bed. w> kao< 

1)1 VlUfiBdHDb 






Alttoagb origLaallr aot laleaded ai a 



■lemuople teeu kaanaf apoa ptavaulaey aad 
, prafileal BHdiciBe •■ ii eoaiaiaeil ia PruT. gaila'a 
' appmllxi aadlkiaor itaFl(,l(*r««ilo», ItfBlly 
, I worth ibeeoat of the TolBBe^-^niHillf JM(«I 



ELEMENTS (OR MANUAL) OF PHYSIOLOGY, INCLUDINO PHYSIO- 

UXilCAL ANATUMV. Secood Amencan. from a new and loviaed Loikdaa edilioQ. With 
one bundned aad ninety illuBlralioiia. In mk very handsome octavo Tolumc, leaibet. pp. M0, 



la pubiiibjng ibe firM ediiioo ol 
by ibr Kiib-lilulioo of tbe word " 
tbe litis of " Elemealc" u lull re 



e aalbor.— B^/al* mtMe*l JtunuU Ibcnuolvf 

Ui foraui wurU il woaM teen. Ittil lie had '»■><» 
BaleittbriabteelDrPbjuDlncy. Inlhf prncei, Tbe br 
VB([hee(mM,aiilweie,oflhewhnl«._W y.l Pb»lu1<i 
■al ^MtAccH. I laagtugs. 



sred from Ibalol the London r< 
uiual," and wilb Ihe anlbor'g •■ 
iMive of Ibe scope of the tr«ali 

> i>rihe BaaaalofDr , Carpealei. 



:£;ssi 



PRLVCTPLES OF COMPARATIVE PHYSIOLOGY. New Americmn, from 

three bundred beautiful iDaxlratmcu. pp. 739. tliiraeloib, 14 80; leather, raised bands, (3 U. 



II of Ike prafwina. 
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t Iben for lAe reaapltoD aad 
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talepad lapbrriBKvy.— M>*»IC«m«»i 



Ibe sdMiee daa auw srrived^ile^fn QMrUrIt 

Jwmmmf tf Msdical Sttiiv . 

A Iralr BU|aitceaiivuik— InltHlfs perfect pby- 
aolflgLcal Bbidy. — t tim / n m4't A^tifttt- 

a feUow. II Is «M 
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Kar»pe<ii>«ld 



aa luae as Dr, Carpaatar. 11 reaa 
■clita a Bhysiolacisl at omet datprr 
ir* of eiLars. oa^dila of lakiaf a | 
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at eoiabiauu tka Tarled. bi 

We (tAOnl lblaabsIiaBlc_„ 

Mptrfrct ids of (b* falaesB of Ihia 
Idea nf lu aalty, at Us adialraU* as 
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of lu|a>f * ID wl 






holslseinlbed. Nuilhg 

o Ur CarpcBter (or lEis 
wt, sM lai(tlT«VMIe 



■T TBI lalil auraok. (Pr^fmring.) 

PRINCIPLES OF GENERAL PHYSIOLOGY, INCLUDINO ORGANIC 

UHKMISTKV AND HISTULUGV. With a General Sketch ol the Ve^table and Animai 
Kiufdum. In one iBi^e and very bandsume octavo voliunc, wub sovaral hundred illuslraiioaa. 



A PRIZE ESSAY ON THE USE OF ALCOHOLIC LIQUORS IN HEALTH 
AMU UISEaSE. New adUMs, wuh a Fmtaoa by D. F. Cbmms, M. U., aad a. 



8 BLAHCHARD * LSA'B MMDIOAL U 

CONDI E (D.FJ, M. D., &c. 
A PRACTICAL TREATISE ON THE DISEASES OP CHaDRBN. Fifth 

edilian, revii-eii nnd ■ugmeaied. In cue Urg« volume, Svo., ieelbec, uf oner ISO pB(«*' 93 U. 



In preiwnliDf ■ new and reviMd ediliun ol tbis Tav 
tnai ihe author baa endeavoKd lo render il in every ' 
tha pBlfaoLogy and IberBpeulicsof Ibe mnladiea ii 






work, Ibe nublithera batv « 
II " a oonpleie and faiibliil ej 



inlancjr and cbiJdboud," To acocoplKb Ibia be kaa 
irou^ta rEVinion, rewnliiw ■ conBlderable portiotii u 



if Ibe di!«sf 
thv wliole wurk lo a careful and 
teveral new cbaplet*. In Ibit nui 

eki^Ied bave been pupptied, Ibat ma rcccut iiLuum uj iimuuiiE'L 
roughly incorponiled, and ihal in every poinl the work wili be fu 
ii ban enjoyiFd as a complete and Iboriiusbly practical bgoli ol" 
A Tew notices or prtiviouaedilioDS ate aubjoined. 

We proDDi 



that any deaoienciei wbicb i 



S£ 



Dr. Conlii 

pnellsalHi 



Idbutlun 



in Ihu, 



rial's 



Tr«liM li the one Troni Ihe peruHl of wl 
nnelitioner in tbiaeoBiXry win riiewlth (b 
cil Hllifiotlos.— ITiJUni Jtmmal af Uidh 
Surfirr- 

area in the EogUab langsage Wtiurm Lan 

We (eel aaiareil from letiiai eiiwrtrncfl 

otikm-mink.—N.V.JnifwitBfu'dicittt. 
A nrltable pediatric FscyclopiEdia, and a 



SUTtital Jutrnal. 

We feel perinaded 
foMioBwilJioonreB 



biiibod XB the Ei^tiih langUH 



pabliilicd, weaiill retarilitiB tiat Jiflii^ 

willbaapnreeiabdV*"; aDllfaewortofDr.O 
dig baa faiBsd for Imlf Che sharaeiar of a aeftn 
ToriU<f«ts.aDdaiucrBlwi>rkr>HBo '- 
Ihoae engaged in pracU«~X F. Mt 
Tbli I* tha fmrtt edition of Ihia dea 
irtrutiH. DariaithelnMrraliiBeelbcli 
.IDB, it bai Ixen nbltated ID ■ Ikoroafb n 

latbulogT and [herapeeilsa &I ehildrai ki 



re tbe pmrcMins oftbe Unilfd atalea) ii 

ay ..; m lh.^ Englijl. I.nja.st^ i. v-allj Ml 
□ r luinoalaritapredeccuora- — IVM*|tf e aaia M 



work of Dr. 

wbirlihiiibFi 

— ru siii*«i 

CHHI3TI80N tnOBEHT), M. D., V. P. R. 8. E., *c. 
A DISPENSATORY; or, Comnientar^ on the PbamacopOiiBs of Grekt Brits 

Slid ibo Uniled SlBlea 1 oompriain; Ibe Natural Hialory, Description, Gheniialry, Pharmacy, /' 
1. — If— .n.1 n..— „f >u. »-i]cleB of Ibe Materia MedioB. Second edition, reviled aar* ■ 

» Remedies. Wilheopionai. 

)y R. EaLEani^ GKtmTB, H 



lai uiBiory, uesci 

_e Materia Medici 

proved, wilb a Supplement conlainuig tlie mmi important Nei 
Uons, and Iwo binicfred and ibjrieen large wood-eogr»ving«. I 



.e very large and bandio, 



itavo volume, lei 



ir, of ov 



IOp*g*..S3« 



COOPER (BRANSBY BJ, F. R. S. 
LECTURES ON THE PRINCIPLES AND PRACTICE OF 8UR0£Rf 

Id one very large octavo volume, flitraclolh.ofTSO pages. $3 00. 



; CLYMER ON FEVRBB; TBEIB DIAQNOW 

i PATHOLOGY, AND TRKATMENT la ■ 

(MUVO volame, leather, of MO pagH. •! M. 



ST,withtwdntv-aviMiiei!llaiie-,cOLOMBAT DE L'ISERE ON TDK DISKABMBj V 

I Paport. One la we volume, im- op FEMALES, and ua the apeeul Mnioa* « I 
ra doib, with asfl Eguru, on 38 ibeirSei. Tiuilaied, wlili uaar »Mm Md A*,.! 



ivxd la oat tant volaa 



nelulk.wltkmofut 



» pialea. n 00. 



CARSON (JOSEPH), M. D., 

Pmreaaor of Materia Medici ud Phamuicr in ibe Univeriity of Pnai 

SYNOPSIS OF THE COURSE OF LECTURES ON MATERIA MBDia 

ANU PHARMACy, delivered in Iha Umvenity ol Pennnylvania Second and i> 
Uon. In one very ocalttruiVD voIuilc, eiir«di>tb, ul 30SpDgea. SI M. 

CURLINQ (T. B.), F. R. 8., 

SargeuBlotheLundoDUoapitaliPnaidaiitof Ibe HuuteriaaSoeiety, fte. 

A PRACTICAL TREATISE ON DISEASES OF THE TESTIS, SPE! 

TIC UUkt), AND HCROTUM. awond American, from the aeeond ai<deHlu|«l E ' 

teaq. ia «■»>■><»«■ «■ t»'«Tolitm«,»m»ekdi,wlihaMe r wiU w twltBM.|r * 



AMD- SOIESTIFIO PUBLI0AT10N8. 



CHURCHrLL IFLEETWOOO), M. D., M. ft. I. A. 
ON THE THEORY AND PRACTICE OF MIDWIFERY. A now Atnerfcan 

Trom ibe Tniirtb feviwit onilenlarRrd LLinilon rdiium. Wiih Notes ud Add il ions, bv D. Pa«HCi> 
UoflDCK, M. D.. luihur ol ■ -'Pnu-iirol Tmiim! on ibe UiouM* of Cb'lilren," tCf Wilh 1(M 
illoalrmlioo* U one very bwubome octavo volttmo, lealber, of nearly 7U0 large pages. K 50, 



M> Ionic ■<> cMabllsbed Ikvor 

?fy exl<?adrd im|kroviDinenis 

lulbor •inoe the Ivl Aiaeric 
'n aonBcienlliw* jnduntiy ia iguanint-- 
' 'In of European ia*e*iigati 



, bolb a> ■ Mxl-book far lbs learner and ■■ ■ 
{veaeaiing ■ mw ediiioa ii is only noseaaary 

t, il has Wb inaleriaTly enlarged, aa il 






ta all deparonenls of Ibe t 
' ■— ■lol Borel 



cow aad art a( obMelrio. Tbe ceoeni dale or Ibe laM Lhiblbi ediiiun ban nol left much of Burelly 
fur the Aaieriean edilor to inlrodiwe, bol be baa endeavored lu in«rl wbalevsr baa aitxw appeareil, 
lOfelber with eiKita moMeraaii hi* experience baa aboiVD bim would be desirable Tor Ibe Antenean 
■tudeut, ineluding a lai|te Dumber ol illusiralioai. Wiib the ainclion of Ibe aulhor be has adtleJ 
in the form of an appandix, tome chapter* rrom a lillle "Manual for Midwire* and Nurtea," re- 
eeofly i>'iki1 by Dr. Cbnrcnill, belieriiii ibal IbH deiaila there prevenled oati hardly (ail to prove of 
M llie junior praeliliaDer. T ae result at all ibesa addilioiu i> tbal the work now con- 
n Ibe («al Anierican edilion, vritli nearly une-batr mure iltut- 
useofa imatler type, Ibe volume conlaiiu alojust I wo buodred 
pam more Ibao be lore. 

No effort has been spared 10 pecupo an improvement in iLe roefhanieal eieomion of the work 
e<|UBi to tbal vbich the lexl baa received, and the volume i* oonGdeiilly prewnled as one of ibe 
huulHnetl thai has thus far been laid before [be American profESsioo; wbile the vrry law priue 
at which il it offered should secure for it a place in every leciure-room anJ on every uAoe table. 
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taios fully ui 









iaiparlaBt 

0*00 of 'i^ 



eilty, a> Wvlla* the djnetlnii) and .__ 

lenneil aataor biaiaeir. to wkieb bealWs the rmli 
or ilallstiesl Isqairy, naltisc •taitatica la (heir nin 
HT place aM clviog Uea Cieir dae weichl, and on 
I»n. Wa hfrc sever rawl a bmCnoia free rrnm 
pfnfeaatuaal icaloatr ttaa Dt, Charehlll'a. li ap- 
9«ri lu be writiea wlik the tree de^n or a book oD 
■leairiae, via ; Ineiveall tbal IsknawBonthetab- 
|«l 14 wbieh be Ireata, bntt theoreliealixand prae- 
ueailri aad to advaaee aaek apfalnaanf aianvn ■■ 
bt birfiem will beactt aKdlenl scieaee, and lasan 
tteaalWyortbapallaat. W* bava aaid eaouh to 
^ ---— '■jaihaitbiaboobofDr.Cnur- 



BBkil- 



BadiaK 



iblr laiMd fn 



ulvely p< 



Birmuti rseanaead il — 1I*»(ib Mttital eiiu, 
laaiW, IMO. 
T» bestow praiw oa a bonk tbat baa received aaeh 

tboscbt worfby of a TavoTable reeepUoa by tliv 
aed&l Mblie, we eaa aeafldeMlv afiria MM tbU 
will be fund aMch Bare ao. The Ifetarar, ibi 
HWUdoaar, a^ Ibe il a iiat. omv all tava rMmarai 
lo lie pa(en, aad derive fron thmrperaMl nMfc ia- 
(eftMandbutraetioaineTHythiac relaiiaila ibeo- 
letieal sad BfaelinI midwifeiv.— Patlw OuarMrt* 
Jnnal tfmOital Scimu. 

A arork sf verr |m< iMrii, aad saeb ai w 
fnaCdtndy reconnHxl lo tbe itoity iif every a 
Inc fncMUena.—LrudtmltUifl Saaillt. 

Thu Is urtaiat; tbe aoil perfKI arstem ei 



popalar work na midwiferr ever 

From the ABBrieaapraaa.—darliMsa JM. AsnuJ. 

Were w« redneed le tbe nenOHtiy nf baring bat 
MS walk OB Biiilwlfery, sad ^miiuri I* (4s>w, 
•e would uobiaitaUBiily taka CbarelulL— WuMra 
Vti. aad Sore. JkuiuU. 

liegaa' lUBuat Uiae Dr. ChurFbill's Pneuee of 
Vidwirery.— Prwtettsi KiiUtl Jmrmat. 

Certsialy, in our apinion, Uio very best work oa 
be ubjeei oriueh ulsts — !>. Y. innaliii. 

No wnrb boldt a hlgber pnslIioB, oi la mors 4e- 
snrvlB« of beiag ploetd In the haedi of IB^Ivrn. 
tbe adnBceiitadoiliOiCbspraatlUuBet.— Midieat 

lorial ■nperrlaloa 



illior to Ibsprssanl 

exposition of every iaportanl paiiienlar CMbnrtd 
iBlbadepartnsMaf taidwirerr. • • TbeelearBcts, 
direelBflaa, aad preeliioa of lie Leaebiaga, (Ofelbea 
with lk< great ataoBBt of BtallstirsI reauirb wbiaa 
its teat axlijbita, have aerved lo plaee 



uVofwockaiBth 



»," 



beet text-book aad apltoaaof obataUle se 



■BBfe.— JfsWUv. 



raakorwoiti ii 



it^MtStim* 



Wll.luukfai tbe > 



eswill be fuuBil bi 



ON TBB DISEASES OF INFANTS AND CHILDREN. SMcind American 

Edition, reviMil and enlarged by tbe aolbor. Edited, wiib .^ote*. bv W. V KuTixn, M. 0. Id 
one large and baadsmiw volume, extra riotb, of over TOO pafes. >3 W, orin leather. t3 33, 
In prvpwing Ibis Work ■ tertiod lime for the Aini-rK«n professloa. the aulhor bat spared no 

labor in (IV inf it s very Ihorou^ revision, inlrodueing several new ebaplens and rewrtiN« other*, 

while every pottiao oTlhe volume ha* baeo eidifacMd to a severe somliny. The (•fotts of Ibe 

Aowrieajt ediiur have been dlreeted to aupplyb^ *<Kb infomMtloO relalive to maiteri nH<i>li>r 

la IbH country as michl bare eeaiped llie attentioa of Iha ainhor. ■ ' 

fore, be salcly pronuuneed one of the noai eumplete works us the subii 

nimn Prulession, Ity an allemliun in tbe sue of the pa^, ihexe ver;, 

keen aoootamodaled wiiboui unduly iDcrvanng the liie of Itte work. 

ESSAT8 ON THE PUERPe'raI' FEVBR^ AND OTHER DISKA8B8 PB- 

CUUAKTO women, Selatiedfroailhewriluioo<BiilishAntlMtrspravlau>ukhBfi«WkA 
Ike K^feUealJl Century. lnoaeneaioeUvoToliiine,axmcl<Ak,(Ai^iM9.UfiV*V>^ Vb^ft. 
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10 BLANCHARD ft LEA'S HBDI9AL V 

CHURCHILL [FLEETWOO01, M. D., M. R. 1. A., Jkc. 
ON THE DISEASES OP WOMEN; including those of Pregnane k»d ChiU^ 

bed. A new American ediliun, revised by the Auibor. Wiih Noleiand AddilioDn, b>' D Paxi»- 
OisCciNDiK, M.D., BUilioruI "A Prsmiral Trctiise on ihe Uiseaaea of Children." Wjth bodc 
raua iltitBliBlinnR. In odb larttr ondlundwuneoclavorolDme, Ieillier,ar7es pa^M. (3 00. 
Tbm edition of Dr. Churchill's very popalar (rcBliH ni*y mlmoM be termed ■ ne« wnrk, •« 
thoroughly ba* he reviled it in every portion. It will be (onnd greatly enlarged, nod comnleielT 
broitghl up lo the moil recent condilion ol Itae nubievt, while Ihe very handhoine neriea ur illmin- 
lionii ioiroHoced, reprenenling such palbulogicRl coudiiiona a> can be aecurale I y portrayed, preaaii 
n novel feature, and afford valuable a»iBlaau lo ibe young practitioner. Such addilionn ■> ap- 
peared deairsble Tor the American ttudeiil have been made by the editor, Dr. Condie, while a 
marked improvement in the mechuiicBl elecuiion keep* pace with ihe advance in allolhitr txtfttu 
whicb Ihe volume baa undergone, while the prioe bae been kept al Ihe former very nuderwa rale. 
It eompriaea, uaqncitKinablr, oae of the aioit ai- I eiieet thai Dr. Chaiehlll dm, Ria, IbAhiI. la Ika 
ael aad oonpreheunve eipoiiiiona of the prueal only ihoroBih ireatlH we kanwof ua Ibe a«>taii. 
alaleDrmeiliaal kauwlntgam r»p»t tnthe dlainiea and ii may becnmnHnded >n praelitHBara aad an- 
orwiimefllhalhaayBtbeeapublltlied.— Affl. Jaara. , jenia a* ■ naiiaiiileef la liapaninlu dewlaaM. 
Mtd.Seinu4: \—Tlu Waum Jturuml ^ titiltimimmd Xnigtf. 



•D Ihia sub)Kl; and la deaarvedly popular with Ue < work or rtCrmrt for prac llliUB>ra~, It unawMl 
pmreaaloa.— TiiarlaiKnt jW.d. Jinru/, July, I6S7. i oihei that bai ever laauad oa ibeauae aaWMtftS 
WeknoworDaaothorwIiadD^ivea Ibai appro- tlie Uriliah pran— £i>»»aQH'l./*afMf. 



Proreaaor of Praetica of Medicine in the JrlTeraoB Modieal ^'nUi^e, Phlhilalphli 

ELEMENTS OF MEDICINE; a Compendious View of PhAoIoct i 

peuiics, or the Hittory and Trcalmenl of Ui«eaae». Second edition, reviHtd. I» o 
haudaome ocUvo volume o( 750 pugBB, leather. »3 l!i. {Jutt /atwrf > 
The ateady demand whicb haaao aoon eihauated the firal edilion Dflhls worii, 

thai Ihe auihor waa not mistaken in supposing thai a Toluine of thia vharacle. . 

eletnenlary manual of practice, which should present Ibe leading priBciplea of wedi«in« wMk f 
practical result*, In a condensed uid pervpieuous manner, disencumbered of uaaaaeaaair -^~~ 
and rrulileaa spoculaliona, it embodiet what ia moai requisite for Ibe alnilent lo leara, tai i 
Hme lime what Ibe active praciilioner wanla when obliged, in the dailyntli of bia yre fa ai 
refresh hia memory on special pointa. The clear aud aliradive style ot the aiMbtir fM^ara ■ 
whole eai-y of comprehojiaion, while hia long experience gi— - ■-■ ■•'- ' — ►■■"-- — —••t~-^-~ -■•&> 



nowledged. Few physici 
eipef ience, and few, per'- — "■ — 




he preseol edition, revised and broughl uj 



DRUITT (ROBERT), M.R.C.S., 
THE PRINCIPLES AND PRACTICE OF MODERN StIROKHT. 

and reviiied American from the eigblta enlarged and improved London edition. Illur 
four hundred and ihirty-lwo wood-engravinga Ironevetyhandaoiiielyprinledo* 

• leather, of nearly 700 large pages. »3 50. fjait Iiiutd.) 
\ A work which like Dkuitt'b SuroibT has for ao many years ma ulaiDed tbepmUkiB of a kwi- 
- iac ravnrite with all classea of ibe profession, needi ao tpecial leciHmnendatioa to ailraet allMtloB 

to ■ revised ediiion. Itia only neoeiwary lo state Ibai the ainhor baa apared ao paina to lnw» Iba 
. work up lo ill well earned repulatim of presenting in a small aud ooevenianl rompaaa ike faMM 
eundition of every department of mrgery. conaidered bolh as a scienoe and a->an art; ud lh«> tba 
•ervicM of a competent American edilur have been euii^oyed to inlrudoce whatever aaTr)TlcaMB|i 
have escaped the author's allenlion, or may prove of^service to Ihe American pranilioaer. As 
aerveral edition* faave appeared in London since ibe isnue o( the last Amerinn raprinl. Ibe vitlaai* 

baa had the benelii of repeated revisiona by the auihor, resulting in a " '■ -'■ — ■■ — 

Improvement. The silcnl of these addilions may be estimated from 

■bout one-third more mailer than Ibe previous American ediiion, ai.u i— . ■■»>■• i>,»wuum'b ••— 

adoption of a smaller type, Ibe pages have been Increased by about one hundred, while nearly two 

• 'kuadred and Gny wood-cula have been added lo ibe former list of IllinliXions. 

• A marked improvement will also be perceived iu Ibe iseebanieal and anisiirat exeratiooof ths 



I, which, ptioied in the beat atyle, on new type, and fine paper, leavea little to be d>-*ira^ 

nwarda ealernal flniah; while at Iho — - ' ■— "-' '■ -'" ■- '"-— ' ■■■•■- -'■ 

vmumes aocnailde 



ery low price affixed it will be found one of ihe chcape>i 



Thla popalar volnme, now a nual eoapteb saliva lantklBg if ml praetieal lapuiimeaba 



Ihe pTaeileeot Ibe art bars 'been iirnsghl jown lu i aarvedlv aDnpufar nuBaairbotli 
tb* [atealraeDtiiandobaarTaUaa. Orthsoperalioaa | and pfaetliluaer ' —- '— ' — 
taaaifleryliiaiiBpuaaibletaaptaklaahighiy. Tha I .. M..l.,ikii 

. iHe'<ailaB*aieaael>ataadcow>iae,*»tcbelllar I ,,,,',, iicl*.;! 
aUhaveBadIftenllT,wilhlBatniBBBtlBbaBd,aBd haad-bouk. H mail prove ■ vaM »■•»■«. a.-i 
kook by biB aide, over the dead bodyT la obtalnint I "^^I, ?,iJ;;;";^'"ii^.r.?i;i:^tarJ^»i.^«;il 
• ptopar knowladga and aineianl laet in thia amfR E"'",'}^" *'"„"!* Z !^^ ^It^^.^!^ 
' aJ[lfintoi1itBDartiaiMtof mcdloalrdpaalion ^BtltUk al^naalr to the atady di nnre ivwrtfay volaaiaa.'— 
S nrafga^i/ricCWnrf . JtaelHS, J.a. vm ', i™*" "■' ri"« •^ Oaa.flt, Oel «, IW«- 
lathepreaeBtedllioB Ibeanlhor haaeallrair r>- , In • woni, thia eigbib ■dilina of 10 Uraltl'a 

uwrllMBBaayDflbFBbaptara.BBdbBsinourparaitd i Maoaal oTSurtetTla all ibai Iba aanpsal aMMat 
Iba varloas Inprovemaau aai) addltlona ia niDdi<rn or praeilimBrr euald deaira — AaMta QaBrtarfp 
■atgary. On eareraliy going over li, we find ihai ! JaotMl */ Uti. SilaiHi, Nor. ISU. ^_ 



AND BOIBNTtPIO PUBLIOATIOMB. 



W DALTON, jn. (J. C), M. D. 

I PnAHoTBt Pki>iola(TuihBColl<i(Biif PkpleMM, N«r York. 

P A TREATISE ON HUMAN PHY8[0LO0Y, derigoed for (lie use of Studeula 

' Md Pncllliooert of Medicine. Second edilian, i-fvikiI wtd cnl»t«<l. wilh Iwn biioilred acd 

■eranty'one illgrtnlionn i>n wiHxt. tn one very lieiuiilnl DCUva ro]iime, of TOO pwet, oxlra 
<-lMk. »4 00; leUMr, rancd bw>d>, M 30 (Jml tituiJ, IMl ] 

Tbe |c«er*l favor wbirh b» po »hmi exhiuiiled ao edllion of Ihi> work bai aflliriM Ihe aulhor 
•a npfHirlirnily in il« reviiiioo of mpplyinj Ibe deGcieaciei which exi<led in Ihe furmer voluma. 

IThh %!t,*rw»*oi ibe lateiiiou o( iwo new cbapten — un« nn ilteSpecMl Senxu. I he olber on In- 
bfbilKn. Exhalalion.andlheF'iinoiiDnaoriheLynipliBlic 5y>lem— b««ide* nuntrrout addilioatof 
Hnalter anirxtut tcallered tbrounh ihe work, and a ^neral rcvitfun desi^neil In tu-inK il Ibnroiislilf 
up I» the pretenl oaadilioa of Iha anieoce wilh re-did lu all puinli HDich may be coaaidsred aa 
dofiallcly cclllsd. A oaabei of uew illiMlniiiva* hut been inlruduced, and iha work, it ti hoped, 
in it* iiaprured fonm, may afllinue in mannaail Iba mnGdonce of tbow for wbote use 11 i> to- 
ll will k« ixa. ibtnlarri, ibd Or. Dalioa'i tml owa arlglnal vwvi aad uperimota. tn(«Uef with 
<r<uu b**s bed dl-«lKl uwuiU peifHiiaf ku ; aitolce in iipply whsibeenaaidEmlaninailaSeiea- 
lam whiek cbaractariia Mia rcoiainderur IkeT->(- atnl <>aa* oaeraiii>. and 11 will no doabt be afn 
sna, asd nxdH it by (*t Me anal deairable tut- man «| arly ai«||kl fur ikaa the Brat. Tkat it ia 



* •» rt»*ali.gy 10 pta» ia Ika kaoda of Ik« 
ataaaai wkieb, an fitr aa wa an a«r*, n 
taaliafltak [aacaaco, » perhapa Id any otbi 
ther*fiiralia*aaobea>tauun ia meonoeadi 
Oaltia'a hsok for Uaduaeafar wbick (1 1* 



tend' priatar^a a 

ad u' die lor (ha 



iIJwrMj.Man 

|li.g..n».u»r 

ILapanfemeal Id Ch« Mtany BbAee I 



l>r»ala( Btaelly what 
laJtadfu/aadAard- 



a detail of Ike aitdi lima i 



bouka anoB paTalnlof y, iBoai eieellenl In ihelrday, ant, aad aaek la will readst tka wnrk alii 
u aay Alt Dahoa'a ia Ae ody lae ilui aivaa aa Ike > nlubla and usapBIila to Iba profaaaiaa aa a 
aeieace ■■ II waa kntiwa to ilis keal MllnanaliM* .«■ aadorielaal inatiaaaaltiiaall-iaBvnBAi 

" ik.^i»B-»,^f Ika — '- ...-?r-____ 



fiiatadinanjaadtk 

by cipenowal, nr I alyla ri tba illaairaiieaa, auiply w. .. .. .... 

iMaliadm. aadJeulta, in an I tliia. No baUei worksa pkyalolnfy eu ba plaeM 
',bawHtadoa«, kBIabatalaa In the kind of tka atadaai Si. La*' ' ' — * 



dl«i«, Ika' fUM_ aataMtated by cipenawal, nr I alf li 

, Intli 

laciIlFdottkwreMalpiUii*. ^Sarfittlii 



iply wjikeqaal fntt 



Way, IMt. 
_ „ — T'T-' -Tzr '-— '^T"'i-"".:'^ — r *ncBo Huuit iM«», while taeiifriiia In Iba loirkleM 
■ lut-koek atlkoat a riaal, for Ikoaa wbo ^^ [ndaatrr of Ibe aaUiot readHlbe bunk eteaad* 

'±L'sl!i'z!!;i«,'.s.s;«*.v.';.'r.s^ i«i,.-S,...>.»"..™.i,..«i~«.f.~i- 

Dr. DalluB ia doabtleaa Ike ablest 



in II la uniqaaj and tkeaa eharaaleriaU 

traaaalad Hat Itaa at tae (oaa 
Dli^wal kaa«IMI(aj and tkia 
af raluaal (kanpealira i lb IBal 



'2iBaH(,May, l4'l. 



irliaaiHad Tiiu 
A lenmS Biitum 



The (rat adlliiB of binadaiirabla 
IWO jwta iiBce, and Uig ad»ai 






I aan lied deleleai 
t rulkma, and k» 






i^-TylTSr"-'-"' 



OUNQLIBON, FORBES, TWEEDIE, AND CONOLLY. 
THE CYCLOPAEDIA OF PRACTICAL MEDICINE: comprisdngTreatiaeB on 

Ibe Nalura and Treaimeiit of Dlteanei, Materia Medica, and TherapeMioa, Diwaaea of Wumea 
•ad Childreti, Medica! Juri>pmdence, Stc. jcc. In four lnrg« ruper-royal octavo Tolamea, ol 
3!tMdouble-eoltimned pages, strongly and bandHMDeJybonnd, witb niaed banda. 9ia 00. 
*a* Tbia work cuniuaa no leaa than four hundred and eighteen diatinct trealiaea, cflalrrbliled by 
■<sly-«ight diatinguiabett pbyKx-'iaiu, rendering it a eo inplele library oT releronoe tor the eouallT 

, , ^ „ , 'doe, BdlabaHh, Da^Ua, aad aiaafaw. It It, If 

Fotnfawiee.lt Itabonall pilee (oemr ptae- tfmt.ihectaai inaniDt Ala woft tkaitbaarUelpal 

HtiiMr.— Vaaura LaM<>. jailictea havabeea ftiraiaked by ptneUllnnan wks 

Oas of Ibe la.*! raUakle oedieal pabliuuuaa of ' ••••• "I "It devoted eapnial attaoDna M tfta dla- 

Ue dar-aa a work of rafettaee it la laialvable^ ' «•« ''"■I "^''^ >"•) ^*" wrlllra, bat kava 

■dSarttt. alaoaojoyad oppoilaailiaa for tnaalanainpnatt- 



1 

I 
I 



I 
I 



D8WBE8'g COUPKEHKNBIVB SYSTEM OP 
kUDWtPEBV. IllBBtiatod byoeeaaiMal eaaaa 
- aay aafrarlaca. Twelflb Mllinn, with Ua 

•.eilraoluU.nfOIIDpagei. mt. 



REN. Tb* laal adillw 



13 BLANUHARU A LEA'B MEUlCAb 

DUNQLISON (HOBLEY>, M. O., 

NEW AUD SKI.AROBD BQITIOIV. 
MEDICAL LEXICON; a Dictionu; of Medical Science, oootuniBg ■ c._. 

EiplanmlioD of tbe varioot SubjeclB und Terms of Aaaioaiy, PJtysiohiCT, Psiholcyy, H»i> 
ThempeBlioB, Pbarmacology, Fbarmaov, Siir;>>r]r, Otmlelrim, MkIksI JurtaprtidriK*. Urnti* 
Ore. Notices orcrimsir ■□dor Mineral Wairr?; Fonmils Tor OHicinri, Empirm!, and Din 
PreptiraiiiMni, &c. Wilh French and otbet SynMiTines. Reviwd a^d very girallyn"- - 

In one very large and bendwime ixmbtd Tolime, of 9M doubls-oDtiiBund p " " 

stroDgly bonnd in leather, with raiMd bajidi. Price M OB. 



II in cvenr rca| 



EfpecM care bis been devoled in The prepkrailoa of tblsc^lilion lo ren 
worltiy a conlinuance of lie very reDiarkable faTor wbich il bf hithertt 
calc of FiTTKKS iHTje edilioos, and ibeconntanllyincrtfBiiinf demand, tlioirlhil 
Ihe proreoion M the xlandard auiboriiy. Siimulaicd by Ibia loci, Ihe aulbor ban ei 

Creoenl revlnioii to latrodnce whatever misbt be neoewwry " to make il a *alisfaciury and 
le — if not indinpentable— lexicun, in which Ihe slsdeot mmj learcfa wiihom diupfointn 
every lerm Ihai baa been legillmaied in Ihe Domcnelalnre or tbe scieDce." To anvBfluk 
lur^ additions have been found tEquiula, and Ibe eileni of the aulbur'R labora may be (««■ 
frnai the fact ihai abuul Sn TBDcaAKt) »iibjects and lemii have been inln^ured lhn>a|;boiu, 
derin^ the whole number of deflnilion« about Biztt THOtia«fni. lo accommodate Wliirk, iIb ■ 
herol pages haa been inorraaed by nearly a hundred, notwilbslandiiw an ealaifeHcnl lo tkei 
of the pa«e. The medical pre«», both in Ihii eounlry and in EnglaDd. has prwimrnced Ihe » ' 
dippensabte lo nil medical students and pnu?tilioncrs, and the piescnl improred edllion will 

The pnbTi^her' have cndenvored to render Ihe mecbanicBl execnlion worthy of a Voli^w 

accuracy so neeesfary in a work of Ihe kind. By Ibe tmall bul eiceedingly clear tyjM em|iji>)«j 
an immense amouni ol mailer it condensed in tl!i thousand ample pages, whi'e Ihe biaAng winM 
lound slroDgsnd dnrablB With all these improveroenu and enlaitfem ~ 

al Ihe ibrmer very muderale rate, placing it within ihe reach of all. 

Thiinnik. lh«BpporaiK*artkeKft«Bth sdiEioa I ulli bi in hii pnfae 
nf whlnb. It hii hM.nira iiai datf and plrainrc ID thnuDiHl trnna »d • 
nosCalopaBdoBainwiDnieiil b 



( labor aad sndjllni ia j 

wtian edlUeBi, where we have 

■aieieiiEly fall ciplaBatloB of < 

lat il this Hlltina "stni ite Mdund ntj 

ad ttrw taeiliM mMti," wilh : - ■ < 



lery'inedlBal maa, as ft I 
appeared,— ffa^ali Mi4. Ji 



loaaidfiad DDinraall} ai 
la aar laaggaie.— SrfM 



SiS 



akiiral ladftnit 

S" ""T t™" 

Duaglisnnde.. 



, iBd vasl pbytieal labor, 

fdwiee'trf'siMeTr"™' 
f Ihe Ihaaks aol only of 
bntoflhi whale medm 



-. , ly aUi» wilh whiel 

aaqaalatad, aad of a eharaeter whTeh pliei 
-1. — 1 — ,jj eorapBtiliDa — Am, 



s, with Ibei 



■"ewwotk?iy'ts'«l! 



Ki) hn K>rauit ■naciarsia the to 
rmodclli^d sad reeoMlrarMd U» 
■as Ihaa (ia l*«ua>td ad«tw>Hl ■— , 

re Dhislnied aad awlynd !■ Od* at 



_, _, _. J A very pprfeel Wftf k of Ihe Kiad, aa* 

■aanlned tbe Dleliinarr atlaaliRlT, aad are isnil mull perfcrl ia lh> Kaoliak luvBwa 
hapnyuiprDBonaoelluBrlntledorfu hind. The I Sarf . Jtrr«'"r, Ju IMS. 

"hi i"* *'Ttf 'iK^Tde'iUdlS^ta"' "^"'^ II it aow anphaiieally r*. Meilleal PHUjaatyJ 
7wt wtfaeilua, »daa>d to U* ta'a'i^ e^?!™ "i i w(,^"»''JR3"S!,'Jlr^ '"' " ^" " ^ ""** 
sathor, aad hav* thralshed aa with a toIif— '-"•- 1 ' - 

piaiaMt at lira prsaul day. lo all who ( 
thawtallsaaaafHMivrilh the hieheil au 
" allnrarnaUoa'-SHMsil^JiHJ'Hu 



Jearaol.Dea.a 
Onnd lealefnit aid easyeti^edie w 

id ihrllb 



ediiioa, aweliiBf Ihe naad annnM la he 
alaty Ihownid L THasli piaeW^ bcfbfe tta w 
^ ■nlAadik- ■ 

WithOBll 

'nnt.a/ 
Il it DBivrrully aefcnr i w l td a eJ, w> hi 
Iklt work is iaaoaparabU Iht kail ■■« ._ 
pLcie Medieal Laaieoa la the Evliah h _ _ 
The anoiiDI of labiti wkiek Ihe dialinUed aaS 
hat betldwed apoa il Is tmly aroMerfal> aari^ 
leataiag bhI rcHsTeh diinlaytd ia n» pH|>iaM 

.re ntosIlT remtrkable. £uiniH>l aad ^ 

tinn are iianmtasry, as no i>ai al Uh | 
thinks of parehsamf aay nUnr MadiMl 
Ihta Uii(_Si. Lmi Mid. mJ darf. J 






'' "' -— wsalla( aecfii tt Paafllaa'a Ca 



rally. 



We have ever eoasMared 1i the baft ■aMatkrV 



r\ fowadiaaayUngva^.'— 



THE PRACTICE OP MEDICINE, 
rapcuiics. Third Ed itioD, In two largo oct 



A Treatise on Specul PUkologj aad 1 

vo volumes, Iwlbcr, of 1,300 pace*. •# SO. 



■ LJtU SClEHTlf'ia PUBLIOATIONa. 13 ^H 

r OUNQLiaON (ROBLCYl, M. O., ^| 

I riofMHT of laMilalHor Medlclar ia Uii leOtrKm Mtdiul Collrsc, Philaildpbia. ^H 

P HUMAN PHYSIOLOOT. Eighth edition. ThoroD^hly rcrised and ext««. ^| 

' (ivety mndi&ed ud eplugn], wilh five hundrrd ind Ihirty-iwu illo-IratioiiB. In tira larg« ud ^^ 

hBndfaniely prioted oeuvo lolMaies, lealbflr, of mboul lliOO pace*. VI 00. 

In rvTiKinf thia work for iiaeigbib appearance, the auihot ha* ipared no labor lo rander il wonky 
a<uDIiDU*Bce oflhe very great liivor which hsi been exiciided la ii by ihe profViiiuo. Tba wbdc 
conlcnis bavc becD rearranged, and la a great exieat remodeDed ; the inveMigatltmi wbiub ul Uie 
year* bare been bo aumemuii and mi impananl, nnve been orefuliy eumioed ud incarporaled, 
and ihe work in every respect hat been broughl up w ■ leTel wiih the prewBI tlaie of Ibc lubjecl. 
Thr iihjeei of Ibe aulhor bar been lo reader it n cooci>e bal oomprehenBiTe Ireiljie. CMlainiDg tba 
ole body arphyriolo(ical tcienoe, lo whicb the undoDt and manoTioiacice can at all liinen rvler 
■ ..._ -,^_^_,_ „r «^,[|g whatever Ihej' •— ■* m^~t^k -^f f,.ii^ r.- . . -..■■^i l- .11 1._ ..-— ■„- __j 
Ul Itw author beatun 



let* re]>sftorT of facta apon the wuhje 
wanywkare^riiBad. ThiaatliorliM, ,^ 

Kt a*MI« tael at tuFripdoa and thai raclllty ' niirroi 
i4 «■■« of expreaaina which rehdcir hin pflcniiarly ' ^^^ ^ 1 



Phfaiiil'icy in Iha EBgliah laBgiia(fl._Ji 



aad a« of eipnoaina which reodBt hiia pMnli.rly ^, , „,| , ph^.olo** proper, lh> aelaae of 

■Mevutrf. M th. ea». , or th. indioua ceadM. ,h.f«eitoa.p«(n.-«l»yii«h^,lhB.twl«i will 

ra«r .'li lLi«.Iwli«^I.J«7. Lmd^rddit™^^ '"" " '" *' "'""■-""»•'"* ■'•""■ «" t^. 

eli!T»*u> one •lwayi"aKiBail^_B«M' Iftd. ^ '^'j'"" '^"*'|;^;'^'*"'"*'''"'"^"t 



■T TBI um aPTBOI. (A nw frfl'tHK.) 

GENERAL THERAPEtJTICS AND MATERIA MEDICA; adapted for > 

Mediral Teit-bouk. Wiih ladeie* of Remedies ud ol Diwaws and ibeir Kameifiee. Sim 
EniriOHi reviiifld *jid improved. With one dnndml and ninety. three illnalraUon*. IalWi>larg« 
and bandMmeiy printed ociavo Tola., leather, of about 1100 page*. K 00. 

SFiiBral TiicrapcniieiudlilalsriaHiiliEs, weaava | asd read ky U* majDrlir »( aieUaol HaJeata: <U 

whoae HetlU have tnea herelirfara M attta and h | ill; so an. w* nalme lu pradtei, will atady li 
Jaitif eilolled. II mail not b« tappMcd, howtver. . wilhoii prolt, aad Iher* are few lo wkvm it will 

ediiina: the ehancler of the author for laborioaa . naee. ThiToaBcpnuiitlaaer, nn»eapMlallf,wlll 
reaaarek, Jadleioaa aaalyoia, and aleaiaeaa et ex- ; Ind Un eoploaa iadeui appendid lutMi i4ii>i>a «f 

prHtioa, b (ally Miwiaed Sy tke ■■■etuaa addi- jr«M- -' ..- -. j _.. ._.. 

(ioaa ha kaa Bade la the work, aad la* eardal n- \ aiiiiab 
vulwtowhiehkBhaaaabjMtedU 

BT THE H.ltn ACTBOI. {A HAW BtfitlM.} 

NEW REMEOrES, WlXn F0RMULJ5 FOR THEIR PREPARATION AND 

ADMINISTKATION. SennUt ediiioa. with extowive AddiUona. la one very large octavo 

votuDO, leather, of 770 pagei. U Id. 

Another edition or the "New Renediet" having been called tar, Ibe ambor hat endeavored lo 
add everything of moment thai bur appeared niare the puhlicallon nl the lui edilion. 

The articlea treated of in Ibd foinier edilioaa will be found lo have undeiwooe cunaidnrahle *i- 
paiitwn in (hi*, in order that the author might be enabled lo Inlrudnoai. a* Uir a* piaolieaUs, Iha 
rCMillB of ibe •ubeequaol eiperienr-e of uiber*. a* well aa of hi> own obwrvatitm and reKantiga ; 
and 10 make Ike work Mill mure deserring of Ibe eitenited elroiilaiioo wiik which the pi eeeddtg 
edilion* have been favond liy the prnt«-<ion. By an enlargemeat of tbe page, the atimeraOf addl- 
liuM have been incotponled wlihonl greatly jneieaiing Ike bulk of Ike volume. — Pn/ittt. 

Oaeof tk* uit aaefal of the auihnr'a werka, — I THerieal laaralninf iteaalhar, *Kd hleteaurt- 
StaUm HidifaJ aarf Sarcieat Jaantal. ablfi ladiiwty la peAlnc hia r»Harehai lale cn*T 

Thia elaboraW ud t-^l voleme ohoald he ™«*^""'"J"™""»''f''l"WM««m*'eJ 



".phyaicU 



xapui^ by fall n 



u valu^rrn* r*ft Jftd, Gouik. 



LDd ereatlv to l""""'»l'r wImMb lo iaw^Iljat 



ELLIS (BENJAMIN), M. O. 
THE MEDICAL FORiMULARY : being > Colloctioo of Prawriptions, derivod 

&a>n the writing' ami T>rii''i>iv ot many of the moil eminrni phjriuilan* of America ud Eorone. 
To(etber Wilh 1)11' >i >> ' I' ' i- .. !'n ;'<Lriiiion> aad Antldale* lor PolMO*. To whiek i* addnd 
■n Apprndul, <in 1! ' 

whok aooonpiii " ' 



1( BLAHCBAKD fe LKA'8 ■BDIOAfc 

ERICHSCKI (JOHNt, 
THE SCIENCE AND A£T OP SUBCEBT; bsi<i%a TisanaB M 8 

laJTUis. Dbsu^i. M.VD OrvijiTKiaL New aad mfnnvd ^im ni— . Inn ito ■■ 

b (H luxe ud kBHtriwr orum *«' 

neirrr4i*'1ig«*Wd<nar vilbak*rtlk»«attfea*b(«a riB»<w< ai ._ 

lie Im wmi*IM(4 the ntbor m n^drr h n« aon wvnkr </ ifcr nairiM wkick it kM m rs 

. tte McBt wwATal an hn tan Menwd lo nairti * r««a^___ 

('tiM BOH >dvMcedcai>d)tka ■J' svisa) ■€««*. b ikia a^wr tkc woft ku tool *i 
■ - - ibAcJ Mcn, w' ' - - ■ ■ ■ 

ii CM e/ tte m 

•I or Ike K 




- ■II ■ A.— j.-f.t-w-.^t -~;'i^.'~~7 ". ^.rT' ■ TJ^"*" 

*«.i^T-«, ,r., VJW .»<»-(«« p«f En-k—S — rt. ta, * «. ta. ■ 

. *M*f»k !■ p»Twili>iil 

— f — <e ri ■ijiiT. T» ^caL ■■« ^~ ^~ ■ 




A PRACTICAL TBBATISB OX THE DUOSOSl?. PATHMXWT, . 
TKEATMEMT Of OtaBASaa OT THE HBAXT. I* mm mm ocuts mIvb 
aMra«et.aM(«Nk Mn. 







ARD DOIEHTIFIC PUBLICATIONS. IS 

FOWNES [OEOnOE). PH. D., &c. 
A MANUAL OF ELEMENTARY CHEMISTRY; Theoretical tnd Prectioal. 

FroBi Ifae aennlli reTif«dnnd corrcclvd London edilion. Wilh on« hundred and ninrly-xvrn 

illvttiatians. E<liicd bv EUmkit FiiiinBt. H. D. In one Uirc royal tamo volume, a( 000 

ftfft. In leuher, *1 6S; vilra clolb, SI 50. (Jwl linud.) 

ThsdeUh nT <be4ii<hiv kavinc pUoed Ibe vdilnrlil oarp oT thii> work in the prmlfted hind) of 
Dr«. Beaoe loner aad A. W. H«ai»»n, everyihin* h» been dono m iu re»i»ion which viptrtaniw 
Douti Higfnl to krrp il on ■ level *riih the rapid adviuice uf cbemloal wNcnn. The addllliuii 
cvqiiiMie lolkiK purpuw have aaeeoiiaied an cnlaffcmeBl of ihe fge, nutwiih'tandinit which ihe 
wortt ban bHB iDpnvHd by aboal My ffe*- Ai ibe Hme lime erery oara baa biwn uied to 
maiiriun <!• di*li»eiiTe dharacicr M aeandenwd manual Tor Ibr rludeali dJveciedorall unincc<«arv 
>e iheoiBlioal i^MicalillaB. The addilUma have, of Coorae, b*BD mainly En ibe detatri- 



in«nl «r Orgaaic Cfae«ii>lry, whicti hM made socb rapid procma w)thiu Ihe [■ 

f«rq«l atioilionhuhecDbeflowediHiiWolbef hnnphesor IbefUbKCI— Ctwmical Ph]rti« and 
nm^aiiicCbntiinlry — to p»f«i alt inve'tifaiionfl and diiicnTerles of IrDporluloe, and lo keep up 



IS repuialinn afUw vdume a* a eoBipleie maaualoTihe whole arienrv, admiralilyailapled forthe 
learner. By tbeuM of ■ •raallb«(ei«ediiul>' clew lypc Ibe mailer of a large oclauo in comprnaed 
wiihin Ibe ajnTeniem and porlabW limil* ofa moderate Maed diiodrpimo, and at ibe very tow price 
-«__. .. :_ .*__. J of the eheaipetl valuaea befbre ihe professi — 



iBei«oit»d every wber — -■■*■■ -— 



■rbera w t\t ova ind nii eoBBlry . 
ttary livalLar on ehemalry la the 
n* H nrr fmoMr adn^Kd. w* 






PtSKS rWD PBIZB KSHAV! —THE EF- 
FK0T9 OF CLIMATE ON TUBF.RCCLOUS 



o( Dr. PuvBH !uu loBf beM In 
Ike nililie, aad IM mcrili ha** bi»B ruTly appi 
■Ud aa lie beat lait-biKil oB eliFBilairy inn 
eilKeau. Wednam, of eoaiw.f li« II la a I 
■apenuT to Ibe worki nf Braadt, Braham, THr 
Gngan, or «nalin. bai wa aay that, aa a ■ 
fdr ■ludula, itia arcref^ilD Ui aay of Ibon.— J 

A work mil adipud lotbawaalanr (haMM 



Ihs emdfBiM yet panplmoat n 

SSSSi;"""" """"" 



/ Jtirfteal BeUun 



Bt'RDWiaLti.M R.C 8 
IFl-U 



.liFPBEONANCVON' 
TiII{DeVliLOPMENTOFTUBEKCl.RS Bt 



pagea, wiUi tw* bimdivd and ihirly-ivu *r>H>d.diiii. extra ploih. M nO. 
»% Partll.. luaipleliiig ihe work frviB p. 4^1 loenil 
kad Bepuralfl. dulbbacki and paper auka. Price i3 30. 



I 



I 



Tolaaie. royal ltBa.,ulimaletb. neala 

FEnaU990N (WILLIAM), F. n. «., 

Pfofeaanr o( Slider)- ia XIat'a Collaa, Lnadin, Ae. 

A SY8TEJI OF PRACTICAL 8UBGERT. Pourtb Americwi, from the third 

and enlarged London edition. In one (arfe (md beBiilitiilly printed ocUvo toIwem, o/ abotH TOO 
pa4^, <nib 1C3 taaalwoe iliHMniiaai, leaiher. Kl OO. 

a RAH AM (THOMAS), F. R. S. 
THE ELEMENTS OF INORGANIC CHEMISTRY, Inclodlng the AppHo- 

lina* of Ihe Science in tbe Ani>. New and murh enlarged adiiloo. by HKNar Wim and RoacaT 
M- D. <3Dniplele in one larye and handsome i>clavu vdnme, ol over SOO very large 

. _...__..L - ' - -i,e)nrafloih. WOO, 

end, tiriib Index, Tula Matter, ftc., may be 
50. 
■ Fn/. g. H. Hmff*. HarMni r>tl>p. ■ aV.iH to ba wilhnal tbli •dlllnn irf Prnf. Giaban'a 
II baa, la Ua earlier aad Inn per(»t«liiioB.,h™» Kl«MBta—»«»aiaai /••<«(, M«n>h, W« 
Sael*' '" "'»a" torn SraiM°Bf "u (iTaeaHlau ' *^*" '"^ "•''•'i tWWt. 14. V. Tnt Atmitmt. 

GRIFFITH (ROBERT C), M. D., &c. 
A UNIVERSAL FORMULARY, oontAioing the methods of Prepuing and Ad- 

mmirlering UAoinal and other MediFinn. The whole adapted to Phyi-ii^iint and Pbarmaceu- 
tlitt. SaooiTD EDrrioH, Ihorourtly tevited, with numerom addilionn, hy KoaiaT P. Taonaa, 
M. D., Proferwr ol Materia Medica in Ihe Philadelphia Collen of Ptaannicy In one lam and 

■ ■ ■ ■" in .beep, 13 25. 

urlflg Baeb pvnrferanee. and ' ThiaU ■ wort of tit hajulrco anil fclty He paJtra, 

laofcad Biwn ai hy Ibr Ihc tw ' iirl,t>cinj<all sti ih<i aaliirel al pn(>aiin( and adaii- 

kad iMasit tVwB Ih* Amaiiean iiiavnna iii^dicliieaikaiean tii imirri liy the pby*!- 

I haa fsrwialy " improved.' a* I man aad phannaeeaijai.— IKaiara Lmmtl 

Foraslary, ud haa landxrvd li Tb, amo.nlof aaaftl.eTery.day laaiierlbr a Brae. 

«arilieeonUca»arphatna- u, aiidiejan ■■ rullr tnimiiiai Fii^ii M t 

,..-ia../»r«(«'Ph«.ae, \Vj%VlSS!i^ "^'^ """"^- '"^ ""^ 

mDaauea ,•»■■'"*.""»'"''{ TbtaadUiaa baa bHn (leail) liBprered hy ib< n- 

ru» aiaal valaable and aaefal ; ,„i^ ,^ aa«pU BdJiiieaa of Di T»«ia^ aiid la 

now. we baJbxf, aae a( i>t nav ronpirir w«<h> 

ar Iw mod i* any lanffaaK. Tht adilliram aoKNiD i 

i*ab«Bi>ateBirpaflaa.Bii7aeafcnha>b»n •parad 



I 

I 



BLANCKAED tc LEA'S MEDICAL 



Gnosa (SAMUEL d.>, m. o., 

itl SarRcir tn the lolTcHMl Medlfil CnUog* nf Philadslplila, k(. 
EaUrsHi EdlUan— Kow Bead;, Juau;, IS6S. 
A SYSTEM OF SURGERY : Palbological, DiBgnostic, Therapcotic. «ad ( 

live. lllui'lraiFa by Twelve nti:<M!tii and Twe:<ti'|;ive<i Enr.atviTroB. S^noai e 
iniich enlarged unil car<-rully reviwil. In Iwc lirse and bMUIinittv prinlfnl oCTiTo rolame*. i| 
Kbooi iweniy-two hundred pagf* ; utrungly baunil in Ickiber. wiih i«j«ed bsnih. Prior flIX. ^ 
The eibaiuiitm in Ulil« mora ihtin twn yearx of a lar^ Fdi'iiin or «o rlaSoraie and oonpirM 

aim » woik nnhii if ihe beM evidence iliat tbe auihor wa> aoi miiralEta lo bl* er" "'* 

T^. finttaliaf Iha ar 



>-leil or a 



an Sv»lei . 

noooMry de'ail* ud in all il« bmni^hen. Tbal ba baa aueoeadeil in Iha alteinM lo aupply Ibla ' 
iaabawn nM Mly by ih« rapid talt of the work, bin alioby iha vcrv ravorabTs manner In whi_ 
ba' been received by The nrgan* uTibe prokfUm in Ibia eouniry and la Europe, and by ikr (act di 
Klraniilalion ia noir preptrmg In [{ullaud— a mirk orappreciallon Bui often beaiowed w - '~ 
liilc work H> rmoadod in ''ao 

Tbe author has nai been inwnaible to the klndaewiba^b(>IDwedupoahi>lahoT«,«ndlBrerl«l 
■he work Tor • new edilinn he baa (pared no palna lo render ll Wonby ol the Tavor with - > -•- 
bar been rpeeived. Every porllon hat been !iub}e<r(ed lo clone enamioalton and reriaioa ; 
' * ~ pplied, and Ibe reaulta of Recent progreM in ibe •i-i^aee a 



e InlrodncctlT wh 



e Ihe »erlea of ijlii* 

miirrlag II one of Ihe 

DiDudale iheoa veryei 



aiii^ry have been everrwhare 

the addition of nearly three hundred wond-rul*. 

work* ever laid before Ibe proreariua. To 8rt> 

biB been printed upon a anialler type, to Ihal nc 

■nd Taloe of Ihe book, ila aiie ia more cnnrenieni kuu icaa vnttiawun* lbbh ■•- 

been taken in Ibe printing to render tbe lypnrraphiFal eieeiilinn rnieiof' 

ilenlly prOBUnled aa ■ work in every way worthy of a plaoe in even Ihe mwi limjied Ijlxufj l. 

pramriuiaer or nudeal. 

A few Imlininitalaoribe value oflbe foFmer edition a i« appended, 

BaaDr. OrofaaBllcTaetorllTfiilGlM thli object t Of Dr. Groai'i Ircallie on Sunfrr w* eai 
■B BuwerV tliaaffinutlva. Nalmlr haab>KiTtn .... 

to Ihe nadaf aa elal»>alc aad well- willtea aecimai 

BUMeoaa U thli aid other eoaBirlei of Earope. The 
renll hai taea a work of aneh conplrteneu, that It 

baa no aapeilDr Is tha ayitcmatie tnatlae* on ni- 
gary whkk have fnaaatad from Eagllah or CaaU' 
Daaial aalhort, II haa bnn jaailr ohjMlal that 
Iheaaban ban rairrnmeampletelitnianyeaaeailil 
partieslart. maajr nf iliim havlMr beta deRaWi In 

aharaaUriaeaaak worka Soma of Ihaa ban beea 






I aqoall) 



Uilaeriur, aadhaiBiodaeed IMi ^ 

thai haa yet laaaadhumlhapiaaaBoUaaBlaaeaaBd 
praeiteavf nreanr- It n aut, atriell* apaakinv, n 
Btmmtfr «tBltrt»iy, bw Hdraa to the laadat all 
thal^uroiaUDa tbal ha ow raqalrt for hia Ucat-aeBl 
ofaartieal diaaaaaa. Haria|«>idBUBaeb,ltaislit 
apBcar anperBaau* te add aaD>k«f Wfti i bat i( ia 
naly dar to Dr. OroK lo llale Ihit «• hta anbraocd 
the nppocmilir nf Iruafarrlai Is hit pa|« a vaat 
•aalfarol (•■'■'taca Oub KotUA aad albei aa- 
uora, UlaalratlTe oi lb* pvUiulaii' bm iitaiMeM nf 

dredorWtatllWfiod-fiiU. Tka wotkallogetberonBi- 
laeaaa tt»a\t to lh< ■llealioa uf Hrillaa aaiKenaa, 



haa e»r beea pabliaked ta a. . . . _ . _ ., 
lemalio wnrli, ll admiia of ao aaalrUeal te*M 
bat, did oat uata aarnU, wa absaU glaAf al 
auna eatrasu ftuta It, lo aaabla ear raadar* M Jw' 
nf ibeelatdpiilHylaof thea«lhnr,aad ihtaaM 
lag way la which caeb aablNl ia iriBlad.— JN-' 
fwpriirJ* Jtmraml if Mid. Biima. 

The wnrt I* ao aaperlnr lo Ita btoi 
nailer aad aaiasi, aa wall as ia illaH 
atjile of puhlleatlca, thai we e*a bnaasUr ti 
neid It aa the beat Work of lbs biad to be 
hnmaby Ibeyoaaiipraallilosai.— ..iei, JM.7) 

With plaaaara w* Tac«r4 Iba eomptatlna s. _. 
Inaa-aatitiiMtiil wurk. Tbe repalalMa wbttbd 



Tallaeortreali 



WblvblabKorea*— tM 
•orffTi ever pab" 

mntlor^ial- TbefctlBr 



iraee aad orl|l>alllx i WlM 
meaaa pteparM foe ibe wnrk 



be lnagtaf »ro- 

anlhoT a4a* abare of aHsBilaa. Or. Qniia haa aap- 
pllada waotii aarileaj |i>«rslBi*wbt«h ha* !>«( 
beearetlbTpraeilnoBerai behaafbraiabM aa WUk 
«MBplriE praetical tmtlaa Bp<i« aaiaarr In an Ua 
. prn«*f tii 



At A<a< 



letiieTrinFat [ aa aaiveeaa, w* L 

ILankfal u. bim f"i hf, eatraunl.aafT labiira la 
btniU —jr. ]-. AlMiUr Ktrit^ awl Bi^»l* » 



ELEMENTS OF PATHOLOGICAL ANATOMY, Thirf rfitioo, tltt 

revitedand greatly improved. In one larp andveryhnndaomeaclavo volume, Wilb abuail 
hundred aiiiT Any beautiful illnitralioD*, of which a latee uuuiber are from iirigiaal di 
Price in extra «loIh, H 7^; IcBther, railed bsoda, IS 3S. (ZdUjy /WuiM.) 
The very lapid "Hviiic"' in iho Soianoe of PathoJofioal ADBtotay durinf Ibe laal fifW yaara. 
reiiilerpd <■•■<!< ,. „rii,n of thia work, with a r«w of mi ' 

Tbe vary careful manner in wb 
fhiub >1 haa uodergane, have enabled tha aalbur to (ay 

lenla now inlroduoed, Ibe work may be rogardtd ~' 

! lulhor have been aeeonded as refraada ' 
bandaoneat produntlooa of Ibe ' 



neiit i>f tl 



L 



Wemoat alaeeralrcODjrraiulaialbaanlbaraa tht , Wa har< bssa favorabl* in., 

■seaaafBlB«B«rl«wblBbhekaaa«seBpllah>db>* nlnuiBsrlawhicbDr OroaahaaaaeaBMdhli 
loa i iaad obtsel, Hh book la moai admliaUy eal- 1 of afUrolai a enmprebeaalTe die tal of tb« pt 
alaled M 111 ep • hlaak wbleb baa Iobc bora felt to atat* of tha Uieraidra of PlAolncieat imVrni.mm, 
(let U this d>|HrlmeM of BHdlsal litsralare, aad bavt naab pleuare la tsenmawadta^ bia wnri^ 

II elaiwa of the profeMioa. — DotJia OMrurU i dllliul peruail aad > 
>■» tr Mt*. Aeiwi, Nov. 1M1. I Cltnm.. Sept. tan. 

A PRACTICAL THKATTPe'oNFOHEIGn'bODTBS IN THE 
BAGEU. is oDaiuJaotnaoeiavo volume, eittiiduib, with iUuair 




P^F AND SCrENTIPlC PHBL I T AT10H8. V 

GROSS (SAMUEL D,), M. D., 
Pr<if»H>c of SBijciy in t)« Idter-ia Mrdxd Culltge of Pk[lvlclp1iiii, Ac. 

A PRACTICAL TREATISE ON THE PTSEASES, INJURIES, AND 
MALFORMATIONS OF THE URINARY BLADDER, THE PROSTATE GUND, ANB 
THE URETHRA. SiKMitid Edition, n-viwd and mucli cnlarEnd, wiib one huuirci) sni] eigbry- 
Tour llluilrelioot. In one Ist^ utt very band^ixDe iwutvo volume, of over aine hundred pace*, 
la lealber, raioed twndi^, 95 33 ; exira c[olb, 94 75. 

jl Bia)' IB HDlh be «id in l«r> KurHly unrUiiai In be >l> n)u>l — ff. r. JnrHl «/Mi4iiiiH 

WhMisrwilLiHniH th«TaalaininntornlB>blt 4MWe<H Mx 
piuiiul lafuiiBBiiua II ojBULiu, will, wg tbink,! 



ANATOMY, DESCRIPTIVE AND SURGICAL. The Drawings bj- H. V. 

Cabtii. M U.,la)e Demonflraiur on Anaiomy at St, Ueiir^'i Hoxpltal: I he Uiuennini jutntiy 
by Ibc AuTRoa and Dr. CaKTih. Second Aitmricaa, frum Ihe (eoniiii reviled and iiniinirad 
I^ndoR ediilon. In one tna^niltcenl imperial oclavo votume. al over 900 pa^e*. Willi VBH larsa 
and elalHiruie enfrravingi on wood, Priue ia extra cloth, S6 33; leather, rateed banilr, t7 OQ. 
" ■» /CAK^y, 1%!.) 



The tpecdveihauilioDoralarftoediliaBortfai* warkfarafficienlrvideocelbal Ui>l>1an and «(»• 
euiion hare been I'uimd In prweal nipertor |>rariica! ad*anlai{i» in boililatior Ihe (tody ofAaaio- 
□ pretentinf it lo Ihe prolvMian a aeeimd nine, the aiKhnr hu availod hUMciraT Ih« oppor- 



tunity to aupplv any deSrwncie* which experience in its mw had (bown la ■zbt.and u 
au]r error* olwiiiil, lu which the Unl odi>lon orareieaftSp work m mi exlenaive and onRiplicatrd 
a Hsienn i> liaMe. ThBF« iinpruveBtenii have refilled in i<ime Incrv**e in Ihe niaeorilie valume. 
While tWenlT-»ix new wood-eui* hatre Icen added lo the beaulifiil (ecie* of illutlralkun* wbieh 
Ibrm Ml dialinoliTe a lealure oTlho work. The ArneriHuieitlluia ha* been pamd lhn>ti§b Ihep(e*a 



WW prarealed, wirhoul any increaae at price, >■ fllled l< 



•od exleod Ihe popularity wbieh it has everj-where acquired 

Will) Little troable. UiD bnar aneiitioBcr whoH , ui exfai la ikia aoaB'rr- Ur Bt^j wiili* throaeh. 
tgnvlHlfflarautnmyiiuyhavebeeaaui'hKarnlli)' ' ual Wllh butk braaskoi of hii (abim la «»w. Hli 

want of pracilee, may bow ruaaeiMt* lii* (nraiir ' ileaenplloa af Hub panlcaUr pa-' '- '-" ' *— - 

aaalDnieal lor*, asd be taadf fur aay aacHcarT. ' DMleeaC IHreMloaatn iiTHrt 
lllalaihiaeliHadadividaali.awlaal lutbailB- ' onamwifid, aad thla, km, aaKali 



Ileaenplloa af raeb parilca 

itly ample ft<r all 



After* 
it iheTlbrarr WlVe aieSieaT n»a will tmiB ' Biaieaini i<l lae rraeiaraa ta iHA' ib> Mmi ml 



It inealealabie advaamae, aad «■ frsl ml- ' aFrlbiBi Ibi baaei urf maadaa, lie tin 
uriaemedie*! n»a will tniia ' aiaieoMai n> lae rraeiaraa ta wbleli tl 



T>n 

dlii«llB|[-Ti»ni, and HI 



- :^Mtdnu OM'lirly /■■n>al'aa»BBIaB«airtetle«ar lb* diaplaewal to wbleh 

rM<4. S»'«Ht,Jalr, IMt. [tb> ttmfaumf are lablfsiad by mnaCBlu MtMa. 

Tblaedllloalamaeli in.prnred «rf eal.-ari, .ad ' ^."«j;«,"" •'"•«•• "«»^^ 

— » .■■ - ^— .:-- - 1 n- iVaBfifiB. earate. Notfialr !■ ta* tarvleal a>ate«T aiTW ta 

Lu.i(ni>\[h. ■vrTlmporualveaBal, wUkdtTedkwIinrlul^a- 
miivofrhrMB Uoa. balat■be*wlartbadHfnptln•ore■e«•rli>' 
dealBn.a.•B^afaTlri«^To("MaBaal.•'-^»•t» ,";!.r"i.r'i.'':i*"""i'vr"~2'i"'**.iir^ 

4« f-K.<. Fib. 9, 1991, I Y"*"r r^'*"' n "UV ?l! E.^Sl'u iS? 

The wrk before aa la one aBdllrf to th> biRbe.i | '•■■'""'™ —" '■ ■•■- »■•" «••"•. "" vm>. 
pralaa, ind wa aesorduuly weleoiaa li M a vula- , Hr. Gnj'a boot. In aieetleaer of arnaiaaual 
able aMitina to medieal llieraiaie. iBieimediale aad gomplelfaeu of ciacutina, aaeiadi aair wak 
ia ralatu of detail balweea Iba IwUua at 9ui . on analnmr blUiena pabllahad ii Uia EailUh b»- 
piy and of WiJioB, lia ebBraeiFriaile OMrli lira la lUM^i ■'"'dial aeomcileta vlawof tbailiBcLeif of 
tba aamber and ueellwee of (be eafraTlnia it tba bamaBbuJr, with n pa a Ul reftrenaa taaraaiKal 
eoauiaa, Uoal of tbeae are oiiglaal, of maeb ' Htccry, TbatlhaTolaaaeewUtata' a >>«>■*■ book 
lunar tbaa ordiaary aiie, aad admirably aiecBUd. | of rerernea for lb* piaellUoMr, 4 



, __ after the plan I iaevaa Ihe moat llmilad library of Ihe pKytiotaa or 

pUd la Boldea'a Oiieotagy. It wonld be oifi- , aurenfi, aad a work af aeetiaitT Bw the aiadeBI lo 
i(aa*«-e(Uaute>beadvaBtMeaofWrtdbr " 
le of Dieinrlal illanralinB. Boaea. Iifamc 



ironld be oilll- , auramfii aad a _...__., — 

.„ ibMeaofWrtdbr Ibla Hi TnliiiDiiBd wbalbe bat liarsedbt lb* dlaaaEtlaa 

illanralinB. Boaea. linmeBU, balfa froa lbs book of aalare— ni finUta Qmmt- 



Gaated.aad marked wilblkeiraprtmiatc BBmca^ | |, puf jmi^mmi. 
Wkal waiiMaibarwiM oTiea be i|t«afr4, oral any 1 !iijL^lI*f!r^hT?,°3 
rate, acquired oalir by prulnaead aad IrluDoie an- , IrJl^Ij^Dll.i[., 
pllndntT In enaelaaW, we buttlty eommeiid tte dl*"lp» « VMalloi 
wait af Mt. Oray to Ike aiMItna af ike aMieal I '"7"^^ **•.*" 

In idaMllowa lltefatBie-ff, r. JfauUy A»Mw. J5"iJ^5J^5?Jjli{I*pJj3!MniuZr'.m 



' "'T'' J7 ;?V* "" ""'5 "i "'jJfJ*^ " "* -apilaUyia" Uuaa 
er adapted to tbe waali nf (ke prnTaaaKm. I baaeiTrf the hnd ud 



If (caaral or rvladvr aaaluny. — W, V.l^.,,.: 
tr VadKAu, Nov. IM. < "" 

ForUlt traly admlrahle wort tt 




BLANCHARU ft LEA'S MEDIOAL 



111 Ihirt) 
iMlbir, rmiwHlbudi. W 90 
«ARDNRB'8 UEDIOAL CflEHISTRV, for Ilia 
at or Sladenti ud Uie Pror^uiun. In one ruyil 

OI.UGK'9 ATLAa OF PATHOLOOICAI. HIS- 
TOLOay. TiuiUlcd, wlUi Nowa Md Addi- 



eoppcr-plaubinna. t 
aUGHKS' <f4TR0DUCTI01 



EAaES OF 1 
3M. tlM. 



KLUNOe^A.^iD HEART 



A PRACTICAL TREATISE ON FEACTURES AND DISLOCATIONS. 

»!<■ Urge and handxmie DClava volume, ot over TM pag», witli 389 ilJualralioaa. %* 33. (JVfv 



AC- 
FKR 

I 



budlni booG on tlw aabiFel hi tha Gigllih Ian- 
■■•■«. It ia Ib TaiB la altenni a reTiev trf jl; 



'u°rTc7tll! 



iidlreetknaf , , 

eaiUr rcwnd and oomarekended | 
iMdfni; lot blm In bibh o*gr In 
--- -'■ —Sdiabutgl, U 



Hker larrcona, (wpKiallr (hoae of 
01 IhOM wtioae pnellce (tea In dia- 
laa baa aeonaaiilr Id ».ly «b nli 
oaicsa. Tlie prntlillnarr will find 



■diacroci 



Iha aarnrr 



nDiilnDoctaBtiloeliunBiaad 

InaanaEl) aa at tke praacBI tin 

a ainglaconpteMtreatlHOB I 

MliuBB ip Ike BBf Mall lancDafi 

BBrAnerianbrotkeilDBtMlaeoeonpleMimMae 

>p0B Iha tablcBl, and bnaa locatlwr IB ■ eoBTaBlmi 

rnnatheaaaltanlia»udin|ii<nr«iBeiitB ibat bars 



'kbeCu 



Oae ireal aad valaabla fraiui 

- ~- '- ■■■- '— Ihal il •-- 

iaWUx 

reoDluieiilBl aalf bbora, i 



_jU Ibalullhal , . 

iti iBtrodBsod iaW Um pncllea of ht 
IABariBaii(ariiery,BBd[haafh far'- 



1* niae— Rmm 




oniliiB* mtuit 

■DUmr 6j no ni 

ptawlenl IB aome qutier*- Uiai BaibiB( I* itood i bujm tbi 

aniew InjHirMI from Fraan. ot OermnT- Tn. i [ol,7.toB«.e«pl«li 

Utlar hair of lbs wnrb li devoled tn Ihe BOBildera- | rntiweU. tad ■ work 

liua of tbi vuiaiu dialuoailnii 



If be mj ]ar|a la Ibli eoaolir. asd w« Bat 

111 cMeillBK maeb biisbiIoii la BbMu — jn 

villi Mtillral BicnTi, Mat. r™ 

tumtcUal It, ud girt il a a 



^hlf rrpild.— SI. Ln 



Dl. Bi 



to' 



I receding pot 



u— ri> Ltmdiu Lw> 



■.May t. 



■iiirorlaBaleinhaTiaaa 
.ao loBf fell, wilb wbBI 

■ ■ modal iBaBntrBBb Is 

ofolBaaieil BliibMltr. 

lerdr emftatalBM the pnfHilna of lb* * 



Wbeaweaay, kowi 

uaec lakeiiBiitBeea 

brtkBptaeilUonet; and Ikal 



lu ladeEDlIe wn< 



I will al I we brqis Ihat II mar ■ 



aliablefBl 
rted wllh il 



lids la aneigei- i widely Kbowb ■■ 



, and fBtlkar, Ihal II a>; 



.i!,a£ 



BlofiHiferjrnarnakeliklatut-l aSurdlng ai 
— •-■ ,apd wjtbpleaaatealK), aalliinglBi' 



-iMar<4./*BniBt, April, IBM.' 



HOBLYN (RICHARD D.l, 
A DICTIONARY OF THE TERMS USED IN MEDICINE AND TB 
COLLATERAL SCIENCES. A new AmeriPBDeiliiiao. RfVlwd, wiihnaoeroua AdditlOp 
by IkAAC Hats, M. D.,edllorol Ihe" AnieriCBn Joumiil oTlhe MeUicalScleocCB." Id ooa I* 
roysl I3mo. *olunc, leBlbar, of over SOO double oulumued pa{ea. tt SO. 

iB detBllioB.aBd ■uSienlly fall and eotnplEle for HoWy,i, Dielloomtykai l.iBi 
«dlBai,«m.alUli««,-C*«H..«-««t.J«i«- |„_ l,„u.el>«lb.illofd«ABiuoa.w.Ba«.«^ | 

■d*pl«j. Iiir ■• — --—-"-->.— — ' =— ..— --.. —J- — . > I 



AND BB-I TUU)Gy. Blikthu 



HOaWBB'l ■FECIAL AHATO»» AWJ Hia-1 



ultMlpa 



AND BCIBHTIPtC PUBLIOATIONS. 



0^ DISEASES PKCUUAR TO WOMRN, indudiag Kspkrcmenis of the 

Ulerut. With original illuvtniiiinK. In ooe bedilifully prinled ocluva voJume, oruesrlfSOO 
I«gei>, exln clolh. $3iA. iNoie Rtadf.) 
Wewil>«T"oB«tl>Bt IhewoFkfttlRlalliDblHI e 



uai Ihil M iM«f* afaadl* por- 

«r«dtt ta *U nediMl llUnMnt ud w* iM.tkM 
Ik* phiuelaa wbo don got plua li is kl* llbiarr, 
ud wkn dm nut ■'■ittil'illy bob iU iM|tM< w'H Iuk 

• *Mi deal or bDowlHlitE ttit wnaliTlK nnal iMrul 
U kiitKir mid bantfieid m liii ^ll<at*. /( <i • 

wlllwkcrMliHiucliiiiuDnliiuIir— JWarylaMMd 



1 1*-**""'- 

Ma lir ■ ■Imuer, it, perekam. ■■ rqiial etdai.— 
Am. Jrmm. tM. 8.f»(«, Jut. IW. 

lBdsFd,altk«|k»iiatti>r A> volnmstaaolaiDl- 
keBllTdeaaririBiof p«raaBlaM alMT. waOillit that 
Ihr Blna ckiptira dnoicd te ikla ighjHi, an «pe- 

rrapb IM th« ITMIiWH, pn>CB->a>i, and miiDaje- 



■Wa nscntioa. rtun tka Hadioal MobaaiiM. Tlia 
charaFUT of iha paril^Klar b*J«4Im vf wbiek Ilit 
wurk bcAii* BB InaUj Ihair (iaqBaBfl/,Tariely,aBd 

aafciiat tr vkiok iba* an litfulakir altndtdi 
Ikalt oCallBaOT, Iks dtffiBalty wilk wkfak Ibcgr an 
eremima, and U air dlapmtlon aaaln *>d afaia Xa 
iM«i— Iticaa, (akta la anueMloa Wltk (Jl* tHIin 
tomptltner of tkn aatkur tn rivdar a aunnl aa- 



4>Hr^« !rHnial, Pab. UtI. 

OrikauByaisallaaeeauf tl 
ipaakalkaalk. WaM*i>« ail . 
1 ki awladgs "T Ua prop*! ak<B*«Bi 






dT wbiekillraala, ii.tlodr ilwilk can. Tl 
MMKd part li of i»a*lf a nu>ai niaablr enatrlballr 
Id Ihr araelira nt oar ■r..-4-i. Mad. ir*B'*'|>«* 
Htu r«* AiWiw. Feb. IMI. 



le-lulf ibe nimnl *i 



HABERSHON '8. O.), M. D., 

Aniataat Pbraieian to aad LKlutrr oa Mileiu M«Ii» and Thenipcallca ■! fiajr'a Huapltal, ke. 

PATHOLOGICAL AND PRACTICAL OBSERVATIONS ON DISEASES 
OF THE ALIMENTARY CANAL. CEKlPilAGtrS, STOMACH, C^CUM. AND fNTES- 

TIN'ES. WiTh ilium raiioiia on woud. In one bandeome oclavo volume o( Jll pafei, uira 
cl'iib tl ^S. uVsH Rtadg.} 



I 



JONES (T. WHAHTONl, F. R. S., 

Profceaar a( OpbUialmic Ucdiciaa aad »yi(er|p <b UalHrallj Collflra, Laadoa, Ao. 

THE PRINCIPLES AND PRACTICE OF OPHTHALMIC MEDICINE 

AND aURUEKV. Witb nne hundred and ten illuslrationa. !<ea«d American from ilie vrimd 
■ndrpvi>ed London edilion, »iita addinonnh/ EowAtP HAinnoani, M. D., Surgeon la Witia' 
Hofpilal, jr«. In ooe large, baniJMKne royaf ISmo. volume, eilra etotb, of SOU pageii- (1 W. 



JONES <C. HANDFtEL ), F. R. S., & EDWARD H. 8IEVEKINQ, M.O., 
A MANUAL OF PATHOLOGICAL ANATOMY. First American Edition, 

K«vi>hI. Wiih Ibrn hundred and nirirly-wren handaonie wood engraTipfa. In one laigv and 
beauUnil octavo Tolnme of nearly T90 pogoa, lealber. 93 73. 

A*«riaiclaetut-baak,eoBtilDLBi,ifl aFundenxid obliged locleu fronaitrBat BBBbrror nUBnaTapha, 
dolaaia of htbulDgleal Aaauniy.ll ia iMrbapi Ike I il wUh may denrer nr tvmm. Aa a ainple wolK 
Uia 1U cuinpTaUnvaa ■adbreriiy.ud In Ula i aiadaataf paihnlivml ■uionji, aad aknald b« Im 
: of patbalnf) waa I 



El il aiippliea a area 



KIRKES (WILLIAM SENHOUSE), M. D., 
D<B>uaalnuiri>fM>i(bi<l Analumy alSI. Bacibulusiitr'a Huapiial.Ae. 

A MANUAL OP PHysIOLOGT- A now Am«rioftii, from the third ud 

improved I^tndon edinon. With iwi> hundred lllnalralioaa. In on* latse and haadiaioe royaJ 

ISnia. volume, tealber. pp. aSfl. %i 00. (ijio/y Puilii).^.) 

a ncerultf eiled aalti»nlira. It ii ina ninal 
Biaainrtui-bnnka. Tk>artrall>n-ia. Uraara. 

_ , . — -, 1 aad Pagel, fciTe Ike (in of Icllinj aa wbal 

Iberefnre.adnlnblyadBBlad rnreDaaallallaa kitbe h» Waal tn taow, wilhinil IhiBkiBg It BrriHiv 
baav »iaeilll>aer~l>*tlfa faarttrtr 7*anul. in i>ll aa all tk*r kanw^Btiita Aid aad Sa<(. 

la* of Ike varr heal kaadbuoka of Phralolofy m ! J""*^- 

law-arwuIiBf ,aal aurk aa uaUiaeuf lka«.i. f„ ,h, rtud«l b«<BfllB|| IkU alsdi, and Ike 

uaalke atadEBI nqalraa dBTin|_kl*ilUnda»> p,„,„„„,, ^^^ kaa Bal lelaare to nfrok kia 



Dr. K%kea> wall-knnWB Uaadbenkof Pkyaiulnfy I i 



BLAttoaAHD tt LEA'S MEUICAI< 



BdiUd by Dr. 
Prof. W. K- 



LAVC0C»[>8 t.RCT|!RE9 ON THE PRINd 



[d UBS roytl 19mo.*< 



KNAPP'e TKCHNOLOGY; ol 

RuHiLDi, Dr 
JoBiiiox. InlwonudHm 
600 wund'CngnvlBgi. • 

LALLEMAND AND WILSON. 
A PRACTICAL TREATISE ON THE CAUSES, SYMPTOMS, AN 

TREATMENT OF SPERM ATORRHCEA. By M. Laujiisnd. Trinilaicc) uid edi-pJ ' 

HSNKV J McDoiia.u.. Thiril Ameriran edilma. To which is aJiM ON D]SI::AaJ 

VF THE VESICUL^ SCMINALES; anctheik aiuociatkd OEoAna. W.ili «peciiii r«' 
euiw tn xbe Moibid SecretJuDA oC the Prueiatic atid Urethral Mucuns Hembiauc. By M*i 
WiLK.N,M.D. laonaneatociavovolume.orabo-- *" "" -' -• 

LA nocHE in.), 
TELLOW PEYEB, ooDeidered in its Historical, Pathological, Etioltwioal, i 

Thentneulical Relations. Including ■ Skrich of the DiieaH aa il has ocoutKd in PbilaiWr^ 
Iniin Id09io 18S4. wilh an exarainatioo of (he cwnnemioai between itttiJ the Teven 
Ibe lame name in olber ponaof Icmperale aa well aa in Iropival regioua. In 
hnndfonie oclavo volumes of nearly ISOO ptgBt, eilra clolh. VJ 00. 
FitmPrt/tiiiirS.IT.DicknM,Ckarliiin,B.C. ' 

Birumiir 18, )»&>. 
A oieiDuniFst ur iDtdtlifsnt and well applied rt 

iUeir. ■ Urae llbiarT, and ia lieiliBH to' eonitltiil 
tbe ipeeial ruon aa a bcnk of tirsrenea, is tfa 
•Bbieel of wUcb It treala, ta all rntan time. 

br dur aad br nlKbl, la the worli ~' '•■ 

than give Ib'ia eoraorr notice of 
aa andnabuidly tbe nuHt able am 



'ork of enmbatlniE 



hooMi; that it <a Imte/witE aeaieelr tellel 
eesi now than Ibirtror fnrtf fearaagot f^*' ^ 
il vast miacblef nana br igaorant pmeawra Is ha. 
JedcalD refird tnUwdlaeaae,aBdln*iewnf Uw^ 
babllilT Ihat a ma)aritT of MaUrenipbriielanwl 



war lb 



need But 



rally re 



le iouLh.— lfnv<t(f Ml*- iMm 



PNEUMONIA ; its Sapposcd Connection, Pathological and Ktiolosical, with An- 

lumna) fevern, iaeluding anlnquiry into the Eii^lenee and Morbid Afency of Malaria. Id o«m 






, ofSOO puget. tS 00. 



LAWRENCE IW.I, F. R. 8., *c. 
A TREATISE ON DISEASES OF THE EYE. A new edition, edited, 

wiih numerou* addition*, and 243 illuAtraliotif. by Isaac Uats, M. D., Surgeon lo Will's Hospi- 
tal, &c. In one very large and handaonie ocl&vo volume, of HAO pages, strongly bound lo leather 
with miwd banda, «3 00. ___^__^_^ 

LUDLOW (J. L.), M. D. 
A MANUAL OF EXAMINATIONS tipon Anatomy, Physiology, Sargen, 

Praetiee of Mcdioine,Ob-tetrii.-«. Materia Mulica, Cfaemislry, Pharmary, and Therapeutles. 'f* 

wbu'l) ift added ■ Medical Parmulary. '^■-' -•■— ■' •-' i.-j — j _ - - 

and eolai^ed. With 370 illusttatioai 

larg« pages. S3 SO. 

Wc k>i>w nr no better eompanion far Ibe nadrai 



LEHMANN (C. Q.) 
PHYSIOLOGICAL CHEMISTRY. Translated from the second edition ] 
Oioaoi E. DAT, H. D., F. B. S., &c., edited by R. E. Roeklu, M. U., Prol 
in the Medical Departtnenl of Ihe ITnivenlly of Pennnylvania, wi'ib illuMratiotia pi 
Kunke'i Alta*arPl>y«iologicalCtaemistrv, and an Appendii of plates. Complete b 
and haadsumeocuvo volumes, ealra cloth, oontaioing ISOOpagei, with nearly tvro hundred iU 



If wnrk of L. 



nIM ai 



wf * Jn 



'thesublef 



IT THi aaiii ACTBOR. iLalil^ i>«Ui>A<'J.) 

MANUAL OP CHEMICAL PHYSIOLOGY. Translated from the Ger ^ 

With Note* and Additions, by J. CbesTon MoKIib, M. D., with an lnir<kdur_inry Esmv oo TIM 
Force, by ProIes*or8AHiiEi.jACisoH,M. U., of tbe University ol Penn>ylvania. Wllhill« 
(rations on wood. In one very handtome oclavo volume, eilra clolh, ot 336 pagns. tS 3S. 

FroiK Pre/. Jariitm't ImtadufUrv Eiiaf. 
In Hdoptins iba hondlMok of Ur Lebiuann a* a manual ul Urguiw Chemitiry for II 

■Iwieola of the llniver*iiy, and in recommending his original work of PavaiOLoaicai. 

for tbcir more mature studies, the high value of bin reaearrbex, and the gieal WeigMof Ua U 
- - i ^ptntmu id madical iBifni aw Mly w ' 




ANU BGISRTiriC PUSI.IOATIONB. 



LYONS (ROBERT D.t, K. C. C, 



i< Pathol' 



aoCrim. 



e of Ijccfnreii n 



A TREATISE ON FEVER; or. Kleotioim froi 

Bfing part of ■ Bonrt of Throrr snd Pmelioe of Medicine, la one nem oeiiro Tommn. oi « 
pign, eiln dolta; ta DO. (iVew Rradf ) 

Pram til AtUkor'i Pre/ae*. 
-Ina Mined to publish Ibis wort txi Fever wilH ■ viewlo brln« within Ihe re><>h of It 

P*ibol<«y and Th«npeuliRi> n( thi< f>irin4dBble era» of dii-eaM>. 

"The workii of iba great wrjlerii nn Fever are H> DumeroQi, w)d in the pr«>enl dtyirv WKllen 



I •halt deem my<eTf fiwiun 



f-wWa. liUaworksHii 

(M«al, aanTal, and ■» 
M'3. JmimI, Mareb S, K 
Tikra a 



8 iri ci 






idinf Dr.; 



faictinl U 






upply Ihe want w 


birh IB fe 


in Ihii rerpeot. 








i«t nlaableafMi- 














tteprefw^M.- 


>«f Sex. It 




'.Mar*. 






abis 




Dm aioti rimarli- 






iBlanW 


■*«■« u wkleh 


kUd are lUb 


Z-Sbt. /.«« 


V «. C*«J«a, 



ME)OS(CHAnLeS D.), M. D., 
Ptoreaor of OlMlelrici. *e. la the JaSsrma MrJlat Cotleie, Phlladeliibla. 

0BSTKTRIC8 : THE SCIENCE AND THE ART. Third edidou, tvrwA 

and improved. Witfa one hundred and twenty-nine illutintions. Id one beaulifnllf printed octavo 

voJume, leatlier, ol uvea hundred and tUty-Iwo large page*. 93 75. 

Thoagli the work hat received only ftva pafei of 
CDlargeBsnt, iusliaplera tbraitfhaiit wear the In- 
preaxiTcarenil revliion. EipnngiDcasd nwrjtiig, 

tenBl,all wince a linly 'Breillat ll ihall deHrrr 

■HtHr. n^thr ■<■».*, .reiy ilfoko nf the pea bai 

...I.-.. -■-■-■ 'leipangiDfi 



aid addlliwi —Wtium Lmiuit, Jan. ieS7. 



TJie beat Anerleui worl 



n Midwi 



-ff. IT. 
■d Sart' JhiwI. Jan. lESI. 
it a iiiadafif work by a tiai Anwriraa Ott- 
in. It ia tbe third aad lait rdiiins.wid, la 
[aBK« of the pnfaee, tbc aaibDr has •■tnuarkt 



Mtd. u 



., Hay, 1 



utei/la In 



■r TH IAMB *jn»o\. {JuM linud.) 
WOMAN : HER DISEASES AND THEIR REMEDIES. A Series of .Lee- 

lupea to hi« C[a». Fourth and Impcoved ediiioo. In one targe and beautiTully prinled ootav* 
volume, leather, of over 700 pages. S3 60. 

a»t l» aTid In praiae of tbia work, li abouadi with atteatina uf Ikr reader.— RM^ii^'i Jtiirail. 
i.„...j^i — ^—^-^ — ^ f^f eeaoiieDeea, for origiB 



alltT, and for aft tkal ia ooaneadabla In a work ,_ 
the <li*«aa oT trwmttt, It 1* IDI eieellad, ud pro- 
li >hlT sol aosaltod In (he Bagll^ laagaaga. Oa the 
whole, weknewof enwDTloalhediaeaiaaDrwn- 



aiudnt aad fncEliiODe 
Tha body of the book 



Kelia'a Icltara oa the dim 

mV' ^t^t ™<llit^o 
of Dr Meiaa, with a hieh m 
or<(lulity.— na BrMtkim 

I! very chapter la replete 



le before aa.—0<U* 



e prudaeiion of 

Df the eileraal a 



: Ftnigm Mtdii^-Cki- 



t aad etpennx''^ aiind. Tbei 



I fa a lene- 

ia hia de- 



I 



the experience of maa- 

Bcrecaole laaaaer— Si. Law ttii. mmd S-'t. Jnr. 
There ia an of-hasd fervor, a alow, and a warn. 
■earlMlBeBa iafeeting the cffin of Dr. Melf*. whioh 

riee the r — der throe^ fruid tH4[iiialBf to anCT Be- 
aidea. the booh teeiM with aolid inatraellw, mat 
it ahowa tha very kigheat eridean of ability. *li.. 

watad. Wt know of no better teat uf oae'a anScl- 
aMndia][^ "^'7^! **?" (^^'vMraee of the power 
hTii^'^" 



Prof. D 



c/wj 



'.:u:i:. 



■oUted w 



'kmiUium tot. JeantaJ. 



ir — TU 



ON THE NATURE. SIGNS, AND TREATMENT OF CHILDBED 

FEVER, la a Serieaof Lellerr addreiKd lu Iho Sludenla of hia Cltaa. In o ' ' 
(Kitavovoiune, etira cloth, ol 3t» page*. Hi 30. 

> Tki> ttaaiiae apnai el 
■IcbeiBi 



Irynea aauer deep and abidlat <ibri|alima afalB Uarsd, aa It deeerve*. lolntf a plaea in Ihe I ill 

ehallneea iheiradniratiOB in IJie frr-"- — ' -' '- ■- ,--,-.•. 

ra aad raey pages befsra i 






A TREATISE ON ACUTE AND CHRONIC DISEASES OF THE NECK 

UF THE UTEkUti Wilfa numeront platet, drawn and colored [him lutura Id Ihe hlfkMt 



33 BLANCUARD « LEA'S MEDICAL 

MACLI8E (JOSEPH), SUROeON. 
SURGICAL ANATOMY. Pormiog one volume, very l«rge imperial mi 

W'th itily-eigbt large uid rplendid Plaleo, drawn in the beet Mylp ind twSDiilullyonlorM. 
laining one hundred uid aineiy figures, many of ihem the «i» ol life. Together Kiita « 
*nd eiplanwory leiier-presn. Simngly and hBndjwmelf bonod in tiln cloUi, being one i 
id SiirgLcul workj a» yei iMueit in 111 -- -■ •.. ~. 

who desire 111 bave oopiea rorwardsd by mail, <Ma receiTs Uwm'iD G*e pari >, done Dp in 
wrapper*. Prioe t9 00, 




: of Chronic ladBminnlinn of ibe Cervix and Body of Ibe ITterai eonfideml a 
■e of Abottun. Wiih about one hundred illDslratida* on wood. In one ri 
taTarolume.oTararaoapagu, {LaUlf Pvilitlud.) f3 7S. 

oTp'a'blfra^rh wMfhwi'l i^Srrt^ 






HCliU»llha< 



Co**nialitlooi an got len Jib lo Uia atedlul 
tmAm of Ihii eaulrr, fa Iha aaqelallifiB ofa ' 

tiM«iabodTiuUier(«]H<irtlieiUdiea,nil«>I ,. .._ 

'. — o( PKrf. Muter. Few OMd.traar, trwUi. 

anBoraaniapeteBtthaahalnwTita ThI pr«id,i 
daparUHalofnaAielM. EuucdrorUiirlT. ' will End ma 

— . _,.^ y^ ^ ob»»«rte«. (ot otawiripi ii 

TkiCi 



II 111 la 



Eii««Bjft.TU.ir<T. Iwill 

_.. , „_ , — .^MitfobatMrtea, (ut nbil 

MNuy ytara a Icaehev of thli braaeh sf iaamelioa i arl- 
ia DM of Um lai«*a( of oar iuuiatjoaa, a dil««t I ^ 

r:;^;n;™.'is.'.r:^i;5r™-'?^«L, ™ ^ ^ .h, „„,„ ^ u» i. 

■•■^ liiaiac^td. TkiatateBtwi 
"'■^ ! Boal natfsl faiit* lo kia aiadi . 
e«W aol (ail to ^oaa^ ftaat , |ili^,['jki,"*rlMM uT Uia JoSiit™IJiM 



Uealtaa fraia hi* pu c 
vala* — £Bfa<* lf(< 



>po*j- . MU.Jt 



MACKENZIE (WJ, M. O., 
SarRm Onliil ial^allud in nrdiacry In Her Majcali. Ae.fta. 

A PRACTICAL TRKATISE ON DiSKASES AND LVJURIES OF ' 

ETE. To whieb u prefixed an Analomirol tBtroituri.ion eiploniltinr al a doriliiplal Sed 
the Uumaa Eyeball, by Thohai Whabtor Jokes, F. R. S. Fruui Ibe Fuunb KtvipkI ai 
latnd LooduD Edilioo. With Mote* and Addiliou by AoDinhLi, Uiwion, M. D„ Siir«H>a M 
Will*Hwpiial,&i:. Jcc. laope>arylnrgeandhaadao«BOe*aToTolmae,teai^r,r«i*eJh*itiU.Wl 
plaie* tajnumaioaairood-cuu. >6 £s. 
Uta ireauaa of Dr. Maekrane lailiipitaM; hoMi ' abl* ■ 

tba Intplae*. aad fonM, la ra^eei or learaiat lari I aad u 

raaaareh. aa BaeTPlnfvdia laeqaillnl in Fiteal by ' **e, ai _ 

rtofUMklM.BiiacrKniluherfafeica. I th«eaiii»si a* la ihttfoaairv, Ukalblfh p« 

MM*«i«aia^M! , jTi'ijf !;i|37 ""^^r' ^ '" '"IL"' *" mTI 

Ban*wi«MHit^V tki b^^i^*nL^nTZ«;eh •^'"f'V""'' "'■ *" ■'"-" " ' 

l( dlivlqwd, Ma tbm^b aMwiaiuH wiu tha , '*\^i^ **^Vfi* "'^ ** 

•ahtm, Haeueally a* wall ai lieunueally,ud Ihe >— M'^ Ttmii *m4 fiaiiiu. 

MArNE>S DISPKNUTOilT AND THEKA- I MALGAIONE-SOPEKATIVE BUR0BltT,» 
PKimcAI. REMEUBRaNCKR. UtllmMy oa Noiwal *ad Palkoi.iginl Awtnan. TV _ 
Piaetteal Pnnaala eoaiaiaed in ih» Uree Briuah laiB< noa »■ Fisatk Gy Fanaan ■»iiiM-,|| 

PfeamaHipttuu Ediln^.willi UaaiMiuaai^llw A S.,>* " ""-' — .... . -■" 

Pfirsalw Df tilt V. 8. PharaKopnu, by B. E, la «e 
■ •amilB.U.D llSH).n>l.u.<l.,)Mpp no. aaarly 




AKU SCIBNTIFtO rUBLIOATtONS. S3 

MILLER (JAMES), F. R.B.E., 
PRINCtPLES OF SITROERT. Fnarlli Ameri{<&n, from the tliird uid revised 

gh edihon In one Vnrvr tnd Tery hrauiilul volume, lolher, of 70O pw<i»> wUh Iwo 
■-' I Ml.' 



Ml behiid » 



ahUr*- 



hundred and Sony illuMminnt> on wond 

Tic virkurUr.MiltfriibwwclliiMuofavnfl Tkn work Ukea . . 
■biy ka'iwiiamiiiiiu*,uoB« uf nyrhcitUK-biwka, Pli|r4iBi iiearuiaiy due* bui R 
t'l rrnilsi ■■)' fuilher Bi-Iicr iif <I nrcenarj ilno Ibt vcirt In viiiBdiia* af prlnclpli 

• ■. Aa*M>cl*t>I>dKll>lik»r>iiitI><«»riheKlk acniarl'MniHinicfurikliG-Kl ud lh> world wiikMt 

/•■nwJ. jynarI«Mjl(td.«?Ssr|.JnnMj. ^ 

■T TB« lAM* IDTKOR. (JutI /jIlMrf.) 

THB PRACTICE OF SURGERY. Fourth Ameriotia from the Iwt Bdin 

burvfa edTiiiHi. Rirvi-vd hv iIk Ami-rti-iin editor. llluKirnird by three hiitidred and •iily-fiMi 
sf nearly TOO |ia>«. t3 79. 
■Ik UB tkl r'inviple* ■*■> ptaaUea B 
bHBuatgBrd (hekigkcal rank. Ifwi 



SS: 



<^riaf Iplca" awl the " Prnrtin" of Sarcer* by 
Mr. Hiller-or ao rickly laerilBd Ue repaUlioD Ikej 



akoaJd IH MUler'a. aa we TCnrd it aaMparlM IB all 
iHlwn.— fil. Leaij Mtd. mJsuri. /aarxt. 

Tk« aitknr kaa IB Iklaaad kla" prloeiplBa," pre- 
aanied lu Ik* pmfeaalea lanof Ike Boai eomplelaand 
rrlulil* ayatMit of SargerT eilul. Hla alfla of 
miUat I* orlfual, iHpiaaiiIire,ai>d BHaiiag, eaer- 
gatifl. eoBfliaa, aad iBCld. Tew kavF thr linulty of 
eoBdaaaiag aa tnaek la amall ipace, aad at ihe taaia 
llaHaapcniaieBilrhnldiBgtIieBimiitia. Wh.ikM 

tni p rao I i ti onen, il raao.il be ton .Ironalj 'worn- 
iflEiiiled.— «*alAira JawMl nf Jhd.aaJ >k|F(iMl 



MORLANO (W. W.), M. D., 

FfIIow «r tb' Mainchuarlli MMlitnr HntielT, *e. 

DTSKASES OF THE URINARY ORGANS; a Coiopendiutn of their DiagnoaiB, 
Pal lialngv, and Treat me nt. With illiiniraiionr. In one larn and handaotae ociavo volume, ol 
•boui 60(> pag«9, extra cJolh. {Jutt U*iud.) 13 M. 
Takea u ■ whole, we ean reennnKad Dr. Moi^ | rarer. Thli deaUeralaai bai beaa aanplkd br Dr. 

Ike llbwi^'^of 'e"r"lli^*»l "r'Tui^inl 'p"='" I kpf"™ "'■ « fulirV'llel'ar' aB3''rel«W- f-«eal. 
iKoer— Sni awmr.Mid..t'*H. Ree.ApTiT. 1S3S Eaek lahleel li Iraatrd wilk •uaelml miaBI>*c«, 
B«ry aisdieal praetllloaer wkoK iHeotloB kai I 5f,'";"SSr^"i«'iBl!!fi«'aBd^"hlek1^m 
d'*«a« to wkiek Ihi. trealiea nl.H. nun kare | JJi'j^ti"„,t-flf r /am'TrMidie*-., '* 

m TBI uiut itrraoa —{H<nc Rtadg.) 

THE MORBID EFFECTS OF THE RETENTION IN THE BI.OOD OF 

TIIE ELEMENTS OP THE URINARY SECRETION. BelngHwDtaaenaliuii I.> whtebtko 
Piake Fund Priae ww awarded, Julv 11,1801. la one amall uctavo Tolunie, 63 pafH, extra 

elolh. 75cenl». 
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MONTGOMERY (W. F.), M. D., M. R. I. A., ftc, 
AN EXPOSITION OF TUE SIGNS AND SYMPTOMS OF PREGNANCY. 

Wilh some other Piper* tn SufajeclB cooneclod wiih Midwilerf . From the M«Mid and enlarfed 
Engliifa edilioD. Wiik two eiquirile calared plUea, and DUUiBrout wivd-ruia. In un« very 
baiid»'me octavo voluntc, extra dutfa. of neatly 600 pages. (£<u*/y Puilitlitd. ) S3 7[i. 

Jn Jnnul UU. ficwatii, Jaa. lt>S7. ~ , alyls'j lad oee rarfcu, la Ike reaewed ekatia of 

Tkeaa Mveral HbMeU ao UleieatiBC ia Ibeia- i "^"^ 'Me- 1^' '>• *»* ■*«l' ■!», and every word 

•alveTudulBiwrlaaireverTMeoriiaB.lotka^" beenwattked >■« r«w«ifBa4 Urowk reua oT 

raaiily, (be le«i'>»>^ "< ofin^tW. "r Ike Ufa of tw , j^SfJ^^.'^'^'i^i %'«'J^5'.V [Jrtjp'aSwT? M 
fflM»\rf"lU.l'™i™.*MlISei?M7an'i«"f';™-' ■ ™« aaB«iielBjfiiel,affortiaf arg«~eot.*.labl[ib. 

MOHRCFRANCrSI, PH.D., AND REDWOOD (THEOPHILUB). 
PRACTICAL PHARMACY. Comprising the Amn omenta, ApparatuB, uti, 

HaalpulalionForitae Pluinnireutical Sbop and Laboratory. Edited, with ext<in>iv« Ad<l<li«B>, 
by Vm WitLiAH Pkocrak, ol iba Philadelphia C.>llr«e ut Phuinacy. In one bandaomolr 
ectatovolumt, extra doth, ol 070 pasaa, wUhoreiiOOeacnviDgaOB wuurf. fd 7&. 
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BI.AKCB&RD ft LEA'S MBDIOAL 

NErLL IJOHN), M. D., 

Sargn* lo Uc F«ur<nau B«pit*l,*a^ ■■< 

FRANCIS GUHNEY SMITH, M. D., 

fnttmtor at laAilute* of Mnliruic U Ur P«ii(r>iui> MdIimI CoU^a. 

AN ANALTTICAL COMPENDIUM OP THE VARIOOS BRANCI 

OF MEDICAL SCIENCE; forllie Uw ud Eiunutkiiaii ot Smikfilf. A orw nlnioa, mtih4 

■Bit impnnwi. la one rery laffC and hudrooii^Jr priamt ruyal lima. Tuloae. afaboal ^M 

tkonnad faga, wilh 774 wood-cali. Strongly buood is Inlker, witb niMd bM^*, t3 OS. 

Tbe nry Balleriag r«rpu«] wbicb hai beco KCocdcd lo tfai* work, aad ik« hi^k euWiM jHwl 

npoa il by [he profetrioa, uerioced bv Ibe om^nai and menm»mf itewmd wfeiek to* ofUhrw- 

■■ — *-■ ■ — lu^ edilioas, bare Mimidated Ibe aMkonlorenderlherolanrta ila pi riw i »i»lihw 

r ol Ibe siKweH wbicb bu Mtesded >t ll bat acconliiiflT beaa tborooalily rrianiiitJ. 
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. - . _. _ .. uconliiiflrbMi 
fornier orcaiiom escaped otsemtioa bare bcea ci 
re Dct ei aarT to maiiitiud U on a Ictci wilbrbe adtanrei 
id teriet of Qloiitraiioai hu been Mill Ainhet uiRrcan«d and mi 



aioflbe poge. 




■ rikbtaol 
the Mk al __ 

Tbe work UithBiETore, afain nreaenlnl aa emmmlly wonliy ol 
been raoeired. A* a booklbr daily referenccby Ibe M ' 
MU-baata. aa a maaDa] fbt anctftan duiriog lo alim 
eiaaia*lioo,orua*oqroe rrom wbicb Ibe nctilioden ol older dale ruayei 

• knowlednofllHel ' ---.--. 

catablbbel. 



ipi»t it B« ottly ntiilit, bn 
rJH faa bm. The oe< btfhn u la, 



■ehUbor 



1, aad ai «peciallT aarfal lo BieHplon , arwwl aad Kudcal toetriaei aa« ttaJanM I 
» lb«t npSa. II will mrf, &* «che> ''™'^f"'L??' ^JfffS'^EL*'?!?**',' "3 
■ br »bWbi-i«aMlyW retail all of !f°"q'^Tl '■'''■'''> "»; *»*'■' .?? *?>.■ !! 
BIHM wliia Ua paaila aboaM be ea- " **°* ** "?."?'°F'T « »■■ laJ l>l» «Mf> 

_wSrt«flbbam!lSri<l»l.i>»a«Bd,|aaw«rtl.iUwri>>l>illw-ttalel>Wta tt*BW 

af ervn me wbo take* paplla ia 
IbebMtofiii eU*(~rn>aJiI»>ia MMt*. v. 
la Iba tepid eoane of leetari 

NELIGAN (J. MOORE], M. D., M. R. I. A., < 
{A iflfHiiid mri. JmmI tMrmd.i 

ATLAS OP CUTANEOUS DISEASES. In one bnatiftil qturto nhaM, «xl 

clolb, wilh splendid cobred plaiea, presentm; nearly ooe bnod(«d (taborue WBMieWatiMB 

duoue. M 90. 

Ttoi> beanifol Tolane i* ietendeif as a eomiilele aad aeeHfUa i>[inmiiiniii« ol d Ito *afiM 
or DinaiCf of tbe Skin. Wbile ii can be ransidled ia eonjiBclioa wiik any work on Prwtlee. ■ I 
opeciat rclercaoe lo Ibe aaibor't "Trtaliieaa Diaeaaeeef ibeSkia," m> hn-otably rteelnri bj i 
pmreMina eome year* rinM. The piibii»bm feel inrtiied ta layiBg tbal few more honOiMlyvg 
ruled plalea bave erer been presetHed lo Ibe profesaioa of Ibi* e iW D ir y. 




. e]](aa*a Atlaaof Calaaeoaa Diaeaaea aapPlkca a j fiva, ale Emm d't 
loaCBiiitfsl dcodMBMM maehlUt bytbe latgan. gf eaabiBdiniaalnnaiT. Aad wkib'tbaa tb 
alaai ni ami pro f eaJaa- II prteeaKa, ta eaarta aiae, aaae ja t^idan§ mefv 4*nahl«, there la f al ■> 
H ^taa, lach eoacaialaa htm 9 te < ifwea, ani of p t u aot ii oa ■araned hy tba aeeaaam aMM 
recBilaa ia »U ■ total «f A dialiaet reereaeatatiau Uoa. Baeb Inra ia highly «>lii>i< aal a« tn 
oflhaaitbteatycttaaf *iaalatti«a, troaptd'baaibaardalbMtb«l&e»oatfaabdwMaba 



tiH>r*,r i» genera nt ikaillica. Thi iUBaiTiiinaa maid antjaail; laktuHpnoatn ibe _ 

haTetaea (ako frora aanie.aaJ hare l*fB copipd | at utmiiPD M Ik* pifiarca aadnUaaerai 
withaaehtiMitTlhaliliayprFaalaatnkiBipletBrc' Mimtrfl Mt*. Ckr^UU, 
af Ufa; imwbkb the rcdneed aeale «f tly aeirsi to I 

•r tm aaai aiTTSom. 

A PRACTICAL TREATISE ON DISEASES OP THE SKIM. 

AiDencBB edition. In one neat royal ISmo. ToloBe, extra dnlh. ol 3M pagea. M M 

W^ The two ToloiDCfl vill be seot \>y otul od receipt of Fist DoBan. 
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PIRRIEIWILLIAMI, F. R. 8. E. 
PtWcaaDra4a«ciHT lalhe UaireiMtj of Aherdi 

THE PRINCIPLKS AND PRACTICE OP fiURQEBY. Sditei by Jora 

Null. M D., Proftworef awxery la ibe Peana. Medml Coilree, Sar^Mia lulbe PemaylTMia 
H»-mial, are. In oaererybandtaoeoeianmliiiiie, leather, i>l TSDpafn; wiib SlflillHtiauaaa. 

a mtittml wok <rf a laKw- , niMy J l iBa m i the prtaelp)>a of amen, nK a 
_.i..i. J -^ „,. — . , lie aleJ apaa tb«». 

^^ ._ .__ . ■.»t«'«!»^?'«^. 

riat. Pint*, 




AND SCIBNTiria FUBlilOATIONS. ii 

PARniftH (EDWAHO), 
Leenrcran Pncllcal Ptmmucr •O'l Mderia Msdli:i In th< P»iii)rInDl> Audaiar of Mcdiciic.ke. 

AN rNTRODUCnON TO PRACTICAL PHARMACY. Designed m » Textr 

Buuliror Ihe Sludent. andaK >Gui<le for Ihc Phyiiician and Ptaatmaceulial. Wtih niany For. 
mills and Prewrrptmnf. Seronil editioti, g real iy enlarged and ioipturcd. In one hmiilwmij 
orlaVD volume □( ^'20 ffea, wilb Beveral huodred [Haalrationa, exlra clalb. 13 OV. {Juil 

Duting ihe BhoH lime in whieh IhJi work hat been bolore Ibe prolesBion, It has been ren^ired 
wilh very gnal favor, and in a»uiniag the potiiioo o( ■ ataotbrd authority, it hai fillod a vacann 
wbich hail Imio Mverely fell. Stiniulaivd by Ibia encouragtuneal, lbs author, in availing bioiMU 
of Iha oppurtunily of reviaiun, ho* rpurrd no paint to render tl more worthy of the confi^nce be- 
itowml upoa it, and bit usiduutu liiwr* have maile ■■ rather a newlMoli ihaa ■ Mwedilion, many 
poniooa baving bean rewriiiau, and much new and importmi matter added. Tbeae al' 
uupioTemeiltabave been rendered neoewsry by the mpid progrex made by phi 
during the lart lew yeara, and by Ibe addiiiotial experience obtained in '*^- 



T»anie aa a lexi-booli and Work of releicnoa. To accoinmodile Iberc improvemenln, lh« aiM ot 
the page baa been tnalerially enlarged, and tbe number of pege* ooiulderiiblT iacreuet). pre*sniiiu 
in all nearly eMt-kal/man mailer Uao the UrI edition. The work U Oienfatt now pratenled a* t, 
complele eipiiocnl of Ibe aubjecl in ila dkihI advanced conditim. From Ihe mnst ordinary aaiwra 
to Ine di»pen»ing offire, lo Ihe moiit compliraled details of Ibe vegelable alkaloid*, it i> hoped ibM 
everyining rcqnuite to Ihe practicing phyiician, and lo Ihe apaibecary, will be found fully and 
elearly >ei forth, and Ibal Ihe new mailer alone will be worlh mors ihan Ihe very luoderaie coat ul 
Um work lo tboMi who have been cooaulting Ihe previous edition. 

will and all that they dedra lo know, and aboald 
tngw, bat very Jilll* uf whieh Uif du Rally aoow 

that. In Ike toanlioB of phyaleiul, WhTIa llM Kl- 
ease of maUtelBa ia itasially ym\\ taagbl, very 
liUla alHutioa it p>i« la the ut of Bt(yatti« tbaM 
for aac, end wa know aol how iKii defeat eaa be ae 
well renuNlinl aa b^ prucaiiag aail euaaalUng Dr. 

Jaa. IMO. 

We kaow nrao wnrk on Ihe inbjcel which would 

_:.,. .-_-— L.._ .. jjejjjji FiiiBniaij" uhI thia, IM 
iiald br luppfieri wilt ■euJy 



Thai Edward Fanfab, in wrtibiK a 

Bailly oriflnal and BniiiBe— did the medical aad 
pbannaeMIieal ptoftaHoni • ircal and talgable aer- 

pagaawUI daay: doably weleoBie, thea, la Ihii aew 
•dUiWietialaiaing the added raaolu of hia reMat 
■nd rieh experieaae a* ■■ obmrvcr, teacher, aad 

Katie il eperalnr la thr pharmaeeu Ileal laharatnrv. 

M>dt*M>il,earnedoiiiiBiblBn]|iiini — Fatlntular 
MM. Jaarul, laa. IBM. 



re, to ptayiisiaaa muling jn Uia eoBBlD' 

Lawo(,wkucaDaul avail UitaiKlreaof piactiuag pkyaician wiiald be luppl 
aa eaauted pkatmuculiil, Ibal wc uf qaileall the moal UHful iBfoi-aal 

lUUy GOBUHBd IhIa work, la it they I Ital.— CtarltiMt Mad. /aar.awl Bi 



PEASLEE (E. R.I. M.D., 

ProTeuor of Phyaiology and Gcacral PatholnfF la the New York Hedlctal CoUcce. 

HUMAN UISTULOOT, in ita relnfions to Anittoiiij, Physiology, and Pathology; 

for Ibi; ii»e o( Medical Stiidenl-i With four hundred aiid thirtyfuur illumratiunB. la one haml- 
aome octavo vidume, of over 000 pages. (Lalily PiMukM.) 93 79. 

wltliiBllarir,aadi>jBitwhaItlietfact(raBdleamBr aad prBolituiD«,aaCDBtusiu««BaMryuli 
need. AauUci advanuge, by au racani laba aver- ia kauwa of lie Impurtaal tablecti wliicli it i 

whiek il eaibrBcea, la with great nkill coBuraaaad 
IbIo aa cielavo TotaatB of bat little more lliaa lix 
huirfred pate*. We have imt only the whole anb- 
]eel or HutolufT, IMareatlBg la loair.ably B^ hlly 



ItolufT, Inlareatl V la llaair,^ 
, b«l what 11 of luaitelj grai 

.. ^deat, b*c»»«e ol^realer prat 

are lit relatl.ma to Asatony, Phyiiol'wy, aad Pi 
thulogy, wbiek .re hare fallv >a<t •.li.r««l<.rily *< 
furlk.-iVafkittJiJaani. ^U(d.nu(fi«Ff<rT, 




PEHEIRA (JONATHAN), M. D., F. R. B., i^ND L. 9. 
THE ELEMENTS OF MATERIA MEDICA AND THERAPEUTICS. 

Third Atoeriran edition, enlarged and improved by the author; ineludiD* Notioc> of noel o( iba 
HediPlnal SubflaBma in uee in Ibe eiviliied world, and rormii« an Eocyclupwdia of Materia 
Medica- Edited, wilh Additiona, by Josirti Cakson, M. D,, Proleanor ol Materia Medica and 
Pharmary in Ihe Univenily of Pennaylvania. la two very large octavo volumea ..f 3100 pagea, 
on fniall type, with about 900 illuatrBliona ou etooe and wood, Mrungly bound tt> Icalber. wilb 

^•, Vol. 11. wtU no longer be aoid separate. 

PARKER (LANQSTON), 
flargeua I- Ibe meoB-a Uoipital, Biinnghasi. 

THE MODERN TREATMENT OF SYPHILITIC DISEASES, BOTH PRI. 

MAKV AND dECUNUAKYi oumpriaiBiIbeTmtinenlofConiliiutioiiBl aiuiCoDfirmedSypbi- 
lia, by a ufe and auccemful method. Wiih aunierou> Caio, Formuln, aud CUnicnl Obwrva- 
ttoni. Krum the Third and entirely rewritien London editloo. In one aeal octavo volume, 
Bilr* cloth, of 31fl paffca. tJ ^i■ 
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BOYLE'S MATERIA MEDICA AND THERAPEUTICS: ioclndin, 

PreparaliooB of the Fharmaoopipiu of London, Edinburgh, Uublia, and of Ihe I'niind 
With many new medicines. Edited by Joaira CiuoM, H. U. Wi,vkuHft'^-ci%'itV\'i^'u» 
b oaalaryeooiato volone, extra oloib, of abouv 700 pB«e«. V^M. 



96 BLANOHAED A LBA'B HEDIOAL 

RAMSeOTHAM (FAANCIS M.f, M. O. 
THE PRINCIPLES AND PRACTICE OF OBSTETRIC MSDICIXK / 

SUKCiERy, in rererenrc to the Pri>i.-eM ol ParturiiioD. A nrw aixl enlirccil rdiioai 

reviwiihyihr Author. Wiih Adil.iiunBby W. V, KEATina.M. D., I'fofs-wofObiiW 

Ibe Jrlfcffon Mrdicol ColleBt, I'hilsiielphia. In one laige and hBiidfomc impcrnl t>ei 

or 6-% pB|r<:<<. riran^ly bound in leather, with rsiwil bandt: with niily fiiiir h«ii>iiilnl Plu«>. w 

□unwruus Woud-cuU in the (eil, coniamiof iti til nearly 200 large and beaulilnl fig " " 



e (Ml, con 
ftMa IT./. HMn , tf 1) 
auttaoiiied elponeiil oCBrillab Uidwifar7. lu ai 



111, I ir 



Illia] 


ne 


T-a-.r 






• rd toUit 






































































ohatetrj 


al 









■nlf (iKanl alrls is wbiek thi 
aal, eicfllluit luwHlna ib iia -..— n-.^,., t^ 
eUlly in in plaie* II lid>dlHi»d to l^i>(. McS 
aad haa tht laplulle cadurHninlaf Pnrf. HuT 
■I Ihg b«t upxaeai al BlltLb Mulwif<n 
kuLWof Buiaii-boiilt «lil«b drMmi u all f-.,—- 

for they will tad II la 



nlaabkfsr M^ 



RICORO (P.t, M.O. 
A TREATISE ON THE VENEREAL DISEA8B. By JoHW Hoirm, ?. RS. 

"" ■ ropiou* Addiiii " " .. .^ -> ... ...... . .... . _ 

- " ". i^eciuret on venereal a ^ ,. „ 

a Tiiumi uf Eicou>'8 Rkcent Lkctuiu on CuAncat. to 
■ dDtli,or350page*,wilb«iglil|>lale*. »333. (Juu luMtd i 
It endeavored Id inlrtiduw whalever mailer ol iBIerHi lUe iw- 
ihtlugrapherf hare added to our knowledfs oT Ibe »ul^eci. Tbc prmcu 
aource rionTwhich Ibia'liHabeen derived i* (be volDine of "Lecturer on ChaniTe," pubU.lwda 

mirnlha lince by M. Rinird, wbicta atford* a larn smounloTnewaad ID — 

coolrovened points. Id lb« prcvioua edition, M. Rtcord'n addiiioofi an 

oTthc whuls, and witb the mailer now JDiro(lur<ed, Ihe work nmy be courtdrred lo preten't kia vi 

and eipuricace more Iboruugbly and cumpleuly tlian any other. 



It the - 



11 mati be adiailled. whil h 
the bonk. ii ihe (aei thai li « 

The duririiial ideal of M. Ri»i<i, mm. -mcu, n nai 
ai)inraaLI> adepled.aninesiileaubii'dimiBanlhaTe 
haiMoAireonly been inlarpreted by nertor lenttilfal 



Ini 



ibai II oisT tnd a plaer in Ihe 111: 
i.e.an.-nr[i«(ir.d and Burt 
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ROKrTANSKV (CARLI, M.D., 
Caraloiaf IhelnpemlPalliotoflut Mnaeum.aud Prirfeaur al Ike VaimaitT of VltBBS.Ae. 

A MANUAL OP PATHOLOGICAL ANATOMY. Pour »olunii», octtw, 

bound ill iwo. eiiri oJotli, of abooi t'JOO peaet. Tiaoslaml by W. £. awiiiiL Evwau Siir^ 

una, C. H. Moou, aitd G E. D&t. ti SO. 

Tb^rnrfeailoaiaRH wall aeqaalaUd with Ibe re- ■ 

Hlalli« at Rskinulry'i work lo aeed osr uaiii' i 

ueeihal tblalaoaewibcawaipraroaadj^thoraaskj 1 

A* Ikii la Ue bickcn mamm of Kauwlidf • ■(>.« 
the iiaporbul aabjeci u< wttiek II tmt*. •• nal 
■■■deal eaa afcM w ha wilhoat tl. Tbe AawnnB 
pablubeii ban aailllad ibouelna id iha tlHake at 
the pnifaadoaof ibaireoamn, (ef tkli iMT-aafi 
bmaliral adibaa_JteihHlli JawHl^ JliiMctea. 
Aa a bunk at refartaca, IMrdnre, Ckik itHrt k«u 

„__ , wiiaia MIteMe aaa aueelFK Tbo Aaraal*"^ lUrint. 

affon dI (be d 

"" -'aaiair. 

RIQBY (EDWARD), M. O., 
Eeaiar P») >.ei>a lu me Geaenl Lyiai. >■ Huap.ul 

A 8Y8TEM OP MIDWIFERY. With Now. mtiU Addition*! I 

Seeued American Edition. Une volume oeueo, eiira cluib. 421 payee. Vi 50. 

ON THE CONSTITUTIONAL TREATME.NT UP FEMALE DISEAfiSa 

tB>«e>ieWrDjaliaaw loiune, extra eloib, ol atiout 2aa p^gei . (I 00. 



AND BCfBNTIFIO FUBLIOATIONB. 

BTILLE (ALFRED), M. O. 
THKRAPRUTTC8 AND MATERIA MEDICA; * Sy«lemMio TrettW ob 

Asiinn sml Um* o( MediclnBl A>eni>. including ih»r Ueseriptinn and HiUory. In IWu 

Thliwork j«iteiHgnede»pe<!ialiy Ibrlheiludentand pnettlionorcirnedititw.andlrealXlieTi 
•rliele* of iha Materia Medin rroB Ibe poinl orviow of Um bvdrids, and nol ol Ihe ahoji or i 
Isniarv-room. Wtaiie ihn* euhnvuring to gi' 

respvet lotbaem^uyaKntarapeoiBl nnwdwi 



1 



rrom itaeir ulmioiMi 
ataUj Mtei Tor reference by rhowing a 
and Mwbling llie praciiUuner Id eiieod 
of Ibe pfotaHioo baa niggeiled. 
RaialT. Ild»d, 



I (pecial aSaetton*, and Ibe .. 

iBsase* and ibetr Eemedies reader* Ihe 
t ihe dinerrnt meann winch have been 
inu! in diffieull (»•«* wilh all Ihal Ihe 



work UB medicine ■ 



B moiniiie la ur. Dime ue daihi 
iritaoacBaradiillacBlabed qaalilu 
illlle him m ■ppriilclini, aad whie 
ooioiBl berare kii midieal traUM 



lotlify 

■eiUd hy a Kaad aail pnelratlnc jHdii 
In a luveul'pr<vr*H-wli)eli adlaeriiSi 
(if iagairy haa (eoipered ae aa lo aeerpi i 

ralallnaa >B a teat lojie aad eapsrleaei 
liaalf ev«r«>hi — — ■■ -' — •-- ■' ■- 






•BiaaMlr Bdtiaa oar r 
(Otm, br ■ iiadr f Dr ^iif 
Talaaandia' 



of (he 

if aarelTvkiMlhedia- 
low. (%■ 



I'l rulBiaet, the treat 
miui >ns ■ii-nwDf innwlerifa Ihef 

ikaanHelraaaBrTof andoiihted ttath>,AerMt aad 
aaMnd eoeqasal of aedtelae.ueaBBta(ed brllr. 
■imtiakUl>aitai| aad e«B«wl tb? aaai vf kia la- 
ban t» Um alMitiaa of oar reaiiera, aa alike hoonr- 



iplnyed, 
III loai ine uperience 

laiakea la oar anllelaa- 
•I tf-wf, MareN, 1^. 



■ real anmal of Diigiaal iili«*r<ili<>« aad n 
We waald drav a<iea>i->a> by lae wajr. lo i 

" ~" " " ItdaXDf BemSleai" 



nrk. There iB<T 



treat., ^ 
lad. laudina, uhttlaaleeaaeaiifdiaraae,! 
Wa hare to iry use reiaady aflir aaMhai aati 
alack la MItT aaarlyailiBBaled, aad we are a 
drlcM tvoa>wit'BBBd,aa(h aaMatatikea 
of Ike nn> tail iKaunnML If Btaelneli itki 
Waal.— /.eadaa Hrd. Timimi Saaxu, April 
We thiak Ihii work will do naeli M ubriai 
relBeiaiea to a itumHifh !>*«) tifattoe of ihia b 
nf ■cieBtfIc ■ladT,roTia Ue wide raafe of n 



aardlj iad a ir 
*lB(iVa,euBniy. 



ieBi<1ial 



raadoi, aad Ihe jodKneal nf hto whi. haa garacred ■fBpla.o-am.Bj f-'<oibl» Iha faeU laubl, aad yet 
the whole lo carefnlly.-Ed..*-rf A Jf.d.%.n.a;. [ ^l^^f^"^ ^iwi"i'Iu'«'.arT^'ii aV?di 



Oar eipeetatlODa of (ka ralae 
baaed oe the weH-taevB lepautto* i 
«( the anthot aa a Baia of •eanUrl)r al... 
elaaaat writer, a eaadid iaaairec alter I 
•Jl6a«(Aiet' ■'-'— ■■ ■'--•- 



, lAiealilitkkMi wehaewlh.. 

b« •oaacfaalioailr rcrfomed, aad ih 
aBDB« the dialiBttBiAed neJieal ti 



>li6ed II 



..._-. Ttieaalhor hu BBOh rnbanaad 

raeileal aiililyofkl ' 
ikwnald oreitkephTiiral.botBar-- 
r, ITuy, ufBailelaa*, aaddifasl 
- '- -■- -1 pkyiiulueleal aeliuB.at 



>"CotBp"iaac.eied 
■aileriaf to oar aal 



SMITH IHENRY H.I, M. O. AND HORNER IWILLIAM E.l, M. O. 
AN ANATOMICAL ATLAS, illiutntiTc of the Stniature of the Human Bodv 

In one volume, large imperial octavo, etm clulb, wiih abuni tii huodrej and tny beauliful 

tfuree. S3 W. 

Thfae Bfarea are well telMIcd, and preanit a , late (he ■ladeai apna iha caBDleiioa of ibia Ailaa 
•MWlete end ■ccBtiiB rcprc«auiic«i "f thm wm- •■ It !■ the ninei B-«n*anni wurk of ihe lind tliat 

derfti fkhrie, Ihe hemaa body. The piui nf Ihii baa yel appAared : aa" ~- -^ --■ -" -'■ ■ - - 

Adaa, whMh readen II m pecaliariy cunTeaieal 1 lifal naBaet la wbiel 
ftir Ihe itudeni. and lu taperb aniiueal eieealiua, I Id ibv eoaairy a* w 
have beeaalieadr pointed oni. We laaei eiii«raia- 1 pride.— AaHriiaa tfi 

SHARPEY (WILLIAMi, M. 0.7 JONES QUAIN, M. D., AND 

RICHARD QUAIN, F. R. S., Ac. 

HUMAN ANATOMY. RoviHed, with Notes tnd Additions, by JosRpB LiotT, 

M,D., Prgfe^Boroi ADaiumj in ibe ITBiverHty of Pena-ylnaMa. Compleia in two lai|e oeliva 
vaiutneii, leaiher, nf abuullbirleeii hiuulrcd pagea. Beautifully tlliialralcd with oret ive buodred 
Mvravmgsau wood. K 00. 

, M.D., 

veiaiiyof Edlabunih.Ae. 

CLINICAL LECTURKS ON THE DISEASES OP FEMALES. With namfl- 



Thi* TaluaMe teriea of praciiral Leeluree 
Llkaaar" for ISSO, ISHl, and lUeU, and can il 
" AMKBiCAh JodkliAli op TKk MkiiicaL ticiiHCi 



BOW appearing in ib« "Midjcal Niw* ai 
■ be bad without oimI by tiitnci'ibcn to 11 
" Seep. 3. 



OI.LVONTHEHCMAN BRAIN i luaUBetare.i hutdeoaie oeUto voIbw, 
FJiyaluloa)!. aad Dianaei Pruia the Seeoed aad pa«ea. with aboat one hai 
■aeh eiili»||nl LvBdun Mllll'ia. Ji oac ipciati ... 



lb, of MO pagea, 
■ KBySurBAATIVE SURGERY. Ji 



L, '*»•■■ Bl«O.V> 



eala. Kit. 
?ATl)titA)UV, aa HMdaa- 

omt o( RalloBil PrlaBUliH 



taaa, u1.Ta «\B<:h, >A Vtt «BV^ 



BiiANORARO ft LEA'S HBDIOAL 



SARQENT (F. W. 
ON BANDAOma AND OTHER OPERATIONS OF MINOR 8UR0K] 

New odilioa, wilb an addilionat cbapipr on Mililiry Surirery. One huidooins royd I9aii 

orDe«rlv40a[Higes,wiiti 184 woodcuts. Extra cloih, SI 40; Icalber, SI SO. 

The nlue orihia word u m lianily and conveaienl manual for surpwiw en^tgeil in aolm inty 

(be field and lioapilal, haa knduwd Ibu publi<hen la reader ii more cunplele li>r Ihuae purpo>a> bf 

■he (ildirtuu or a chapter on gua-nhoi waund» and oiber mailer* pocuJiar \o miltiary aurnarr- In 

tia preKnl fornif Iban;fbrri —-■■-- -■ — ■■■»--' .. i _ . — - _» — ■ - _ — 

K> Icni and fanrablj 



] 



ir Boniuilalion and relerenae in (be daily eiigencjca or mill My a 



ilmyabHB popular, 
balknowleilfcnrtkr 
■I (ruuentjy retviaite HrfutiMBee* of (nrfleal 
wbleh outBOI be entirely aaderitnod by atlcDd- 
iy| eJiaial Icctucei. Tbc irl of bandafing, wbicb 
la reratarty laagbl In Eiiri^, li very frequently 
oralnoked by learhenla tbUeonBlryj the lludrBl 
and ]Dnlatpr«elillDqe[, therefore, may oftea reqaire 
thai lEBinrlMlie which ihia little mlnnie to teraely 
aMhappllyaappltH— CtwtijiM Mt*. Jtun.and 






defective la their K 
palDU, TbiililUtb 



rawnald 
x»Ib Ikaf it* 



SMITH (W. TYLER), M. D., ^B 

fbyiiolan Accoachear la St. Mary'i Haipital, *e. ^H 

ON PARTURITION, AND THE PRINCIPLES AND PRACTICE (fl 

OBSTETKICS. In oiw ruyaliamo- volume, eilra cloth, of lOOpagea. tl SA. ^^ 

A PRACTICAL TREATISE ON Tu" PATHOLOGY AND TRBATMKNT 

op LEUCOHUHOuA Wilh numeroiig illufirBiioni. In one vecy bi 
sitra dolh, of aUim 3S0 pa«ea. SI M. 

TANNER (T. HJ, M. D., 
Phyalelao to Ibe Hntpital for Womea, *e. 

A MANUAL OF CLINICAL MEDICINE AND PHYSICAL DIAGN1 

To whicb i) added The Code of Ethica ot the AiDericao Mediea 
American Edilion. In one aeal voiume, amall 13aio.,twra(<lo1h, ST^ 

TAYLOR (ALFRED S.), M. O., P. R. S., 
Leonretoa MHlicalJuriipriiilescaenilChenialryl* Oay'i HoipUl, 

MEDICAL JURISPRUDENCE. Fifth Atnerican, from the Mventh imi 

aif' pnlarned London ediiion. With Noiea and Referenoei lo A inrriniB Uerialona, by Bdwike 

K«aTaiioitM(,M.D. InonelarfeSvo. volume, Iealher,ofo™r700p«fes. {IVotr Biadf.i J3Si. 

ThU' tliindard work having had ibe adyanlage of two levipitina at the bud* of Itte auibir ainee 

ihe appearance of the ImI Amerioanodiiion, will be lound ihorougbly revi-wd aiid brought up cam- 

plelety to the proaeni alBie of Ihe tcieac*. At ■ work of authoniy, il muH ikarelore mbihibui lis 

puailion, both aa a leil-book for the tludenl, and a compendioM Ircalise to which Ihe pnctltioMr 






No wi>[l 



ud Brit 



[(■book for the tludenl, and a i 

In caFe» of doubt or difflcully, 

upon the lobjeal can be pal iBIo (Be i ^ 

...fleaii either of law or medleiae whif h I ii ,. 

Win eoiue Ikan Bora elDaely or pruBiably) asd i ■■ uae of grea 
Auaa gubD ba vttttd to iha bsay piaetilionei nr public ai wall 
Wlber calJiBi, (br Ihs pnrpote of eaaul or baaiy — ' "^ - - '- 
refereoH, (hal WDUliI banore likely loaratd the aid 
daalred. WelhereforereemiHwBdllulbebBalud 
Mfevl naaaat for dally »t».—Ai*Htmit Jnnuj tj 



Il 11 BDI exeeM of pralta io wy that II 

JarlaprBdenee. In aayiac Ihiii wa dn aa 
be ■Bdentood ii deiriFiJDifmm the mei 



E* eoBpr*IWD*l«a ai 



Thl* work of Dr. TBylor'i 
led(tdlt.benBtorikeab1e« 
oriHdieallariBpiadMO*. I( 

plyiBi BO mnek bwh to Uta 
we do mol heUIBIe U (flinn ( 
eonneifed lia wnuMl, few c 
lu dtalat baforr '- — '■ 



ti gSBaiBlly Mimnw- 

It Hriaialy oai ul lie 



nmnliiug II, u ihe Ull l-igu.^ 
lewly ohierved and aneamwly m- 

ItallaTeeeat of ChmnI, MWwiipleal.aad p«- 
Ihnloflcal raaeireh, beildia papcra <a aamrHa 

MlTpm- BBbKeU BBfer barer* pBbliahad.—OailiWM if*d. 

wkead uf I /aarul Md 8(«n>. 

>T Till BAH! aoTMOi. (JViia Edition, Jiul mind.) 

ON POISONS, IN RELATION TO MEDICAL JURISPRUDENCE AND 

MKDICINE, Second Amarican, rmm ■ aeooDd and revlned Lendun edliiua. In one Ibtks 
iK'iavii voliitne, ol t;^ pegea, laalher. M 50. " 

Since Ihe fin.i appearant-e oi ihia work. Ihe rapid adraiice of Chemimry haa iMrodnead islo 
nac many new luMlancea which may become latal thmugh arcideol oi driisn — while M ibo 
wunc timell baalikewivdeaignaledaew and moreendlmodeeolcoimleraciinKurdBlaoIuiilbuae 
pfcvlini.ly Itemed of. Mr Taylor'* posilton aa Ihe Irndiag nwd.cal ](irl«( of Lnflaod, hka dutlac 
thi» »(n-l cnfurred on h>m rilraortllnary advamagea In acquiring etpefienee ua Ifceaw ■uhweia. 

Bi-arl) nil raw o( tnomeni heing — '— — ' ■-■ •■■■■■ ' ■■— >- 

IP eriieially Bpoepled aa Bnal. TI 

voliinie, rorclnlly welohed an ' 

i> lioied, may be re««iTed 




■ni heiiig refiTMrd Ii. hiiu lor riamiiiaiioii, at an expert whuw («>t»maw 
Bnal. The result* of hi* labora, Therelore. it galbeivi} (ii^lber in tM 
?it and ilAed, and preaenleil In the c]<'tr and Inlelligible atyle rbr wtfA' 
lied •* H •cknuwledgnd uUwdll, and ■••guide to be lulluwvd wilfe. 






H AMP 80IBHTIF10 ggSfclOATlOllt. » ^H 

^ TODO mOBERT BENTLCYk, M. O., F. R. S., ^^| 

^■^K WILLIAM BOWMAN, F. n. 8., ^^1 
"Tfc PHTSIOLOGICAL ANATOMY AND PHlTlOLOGr OP HAS. Wiii 



w bundled largs and beunifnl iKuftiaiian* c 
>, loMkei. Fikc U 30. 



^^GFalkoieii wbo hare r w aette J portioon or ihl* work, •* pqMtihi-d In Ibc '■ MidIol Nawa 

»HB LiaaAir." MB BOW eunplelc Uwir oopio, it immnUUe — ...._.- > . . ,. . 

Kiver*, with cioih b> 



>, it iiBRMiliBle ■lipliraihin tw miiile. Il unll be fur- 
loth Imck*. 



Pun 1., n., in. (pp. » (o US), « w. 

Fast IV. im. JS3 lo esd, wiik Title, Preface, ConleniB, Jke.), tS M. 

Or, PAmTtV.,a>CTiaHU. (pp. T3&loefld, wilhTille, Preftoe, CoaleoB,^.), «t 99. 

11. will kBT* niM to road <«ii of Ike auM luMne- aaitionialikiMcaraki^vimfT kTJon"**' "> 



Bui iM Mi It) daullaan h¥M, bat avSeiaal; li* | HsaJiseTliBlw; wd.irlibUe >i^art>M>*'fir1!i 
4aaeilrila>>ririd; itaillulniiBB»<i>atu<K.fi- 1 ™fctm,a^tteb«a«»al Uwrwlll p*™.nh»l». 

(nU*'.«Mjfarf,7*<n«l. nennndilTn laan It la Uulc haad.. - T 



W* kkowofio wotkoe tkent>]M(arphriio1o(y I ,V>cU«iim M 



TODD (R. B.I M, O., F. R. B., *e. 
CLINICAL LECTURES ON CERTALN DISEASES OF THE URINARY 

OKGANS AND UN OHUPSIES. In one o<-iaT« Tuliuna.-JSt p*(». tl M. 

CLINICAL LECTURES ON CERTAIN ACUTE DISEASES. In one nut 
•euro volume, iiT 3% pagea, eiln clolb. II 7&. 



TOVNSEE CJ08EPHI, F. R. B., 

Ami SargHin lo, aBd l^Hiircr oa Sargcrr «l, Bi. Matr'a Rsipilal. 

A PRACTICAL TREATISE ON DISEASES OF TUB EAR; their DUg- 

naaw, Palholc^, uid TreeUneni. lHuurMed wlib me bundled eBgrarinft oa Wood. la ooe 

very budKime octavo voliuae, extra ciMli, >3 00. iJnii IitHid. ) 

Tbe wiKk. ai wai ilaled al tha oalasl ot oai IK,- . meal, ud wilb ■ alaMra aiid nablawad Jbi1|IihbI, 
«lca,laanlnleliif IUIiiBd,udt<retyi>H''a"P*'a- wlwi wb aa™ ibaKia tiHtlKoa Audi Suixctj, 
napkul llarawoftliTuf Iba noil IhorDafb alaity. ' 11 li wllhoala (l*il In uir UB|aa<e u> h] uln»i— 
Coeuduad all la all-M ui eiiaiiHl watt, mil i rkaihim X>d. }ntm ami ttnw, Sapl. UW. 
WiiWaa. Bbllpwpbi«lly «Uli.™td. ud happ.lr ;!■ ti« w«k of Mr. Torabw li aateabMlr. bmb 



■tieai BOBonapb Uai tea «T» apiuted oa ik> tt„.iMi,^,. Tb* aalb« haa kv M« kaawn 
nleatlreontiiballcMlntbeuiaBdirl'iaeenffiir- ; ,irtiH wirhili taaatu i5iti"iar. aLllaTnrrTwerilZi 

Hti hartalraaayMldiii aadoaMMlrlb 



kiBt m h(T« gina of iu ori|laal uH]l«»ud laMe far ibaHBdr of ibediaaaaeaadlMtai laaar 
VBl««,«o«ld baa wortnf HpetanfaUua- W* me bufBace,aadakaaMbalB Ika llknrr •'•TflTHi- 
apMtU* wllkil tka llvlta diTmuIhi BstBowledi- I anlu— rtlcace «<4. /«r<wl,ialr, WW. 

WILLIAMS IC. J. B.I, M.D., F. R. S., 

ProTtwi ofOUaleal Meiliclae la Vblireriiii' Colle«e, Loadoa, Ai. 

PRINCIPLES OF MEDICINE. Aa KI«iD«ntai7 View of tlie Cadbm, Natura, 

TmUieBI, Diacnoali, and Prognoiw of Diaew; wiU bfiet nmarka on Unlaoic*, or the pra- 
•erTBIwn orbeaJib. A wwAmerioui.rroin Ibeibird andrerued Luodcnediiioa. In otuioriavo 
nlnnH, lealber, ol abuul SOD pa^a. *2 RO. {Jnu /uhJ.) 

ytt Bad Ihal Uia deeplr-iaiemiiag matut and , eti>re<a«4. Il l*a )ad(<aa>t otalac 
— -----.-'-'-ifclMiManfbrfr"'— ■-*— ■■- ' — '— • — -— ■ 



- . hKlnaled ua, Ibatir 



It hunr ihu re. , 

■.I. WeltaTalt* ' 



viaimaeuibe perailiwd Id laatalgi. 

faf1tara>Blyalaisllwai*4aai*adpracu>i«a«. vbi i ns wuri aaa'Tnoei 
|*d(iBCBt M Ibe work baa alraadf beaa aaBeieailir Ideaertad lepatolloa — I 



WHAT TO OBSERVE 
AT THE BEDSIDE AND AFTER DEATH, IN MEDICAL CASES. 

Publiabedundertheaatburiiy el ibaLiOodDnStH-Htylur Medical Oba«rvalii>*. A MW Kmrt^ctm, 
from Ihe ffKxiad and nil laaiJ Luodutiediliua. in une vrry hanilHmeiriilame, royal l:tnu..aitra 

■reran aseitanMbhiBdFrt | Oaeof Ibetaeai aldi lo a to«M er*«tiaiiaal we 
ibia tIlUa »«k It :\- ka*e >t<i •cea.-rniw*!*' J»u!i»l tf JfedUMt. 




BLAItOHABD ft LEA'S HBDtOAL 



LEOTURBS ON THE PUINCIPLES AND MIAGTICB OF PHTSl 

DeUvered U King's Ccilinfe, Lundun. A n<^w Amrrn-nn, tVum Ifte [»Tl KVfwd tnt <nlM 

Efi«tr>b caitloo, wilb Adtlilioiiti, by D. Feamcis Condle, M. O.. I'lihar nf" A Pramral Tm 

onihe DiMa^CB or Children," jro. Wiih una buodrrd and pighly.fivi- i1lDMRIion*on va ~ 

oac very large vhI huidpotne volume, ImperiBl ociaTo, ut over 13C0 rliiMHy prmied f 

■ualllrpei Ihe whole ilroiiKly bnuad in lealhar, wilh raiMd buid>. PnueHSfl. 

Tbiil Ihe bigh repuialion of Ihii worli might be fully maintainvd, Ibe ainhor hai •ah}pii«l H 

thorough revision ; every poflion ban been oiamiucd wlih the il<l of the moll recml ntK»n 

in palholc^. and the reaull* of inoderD invealigationa hi both (heurelical and jnrlical rubiacia 

nave been uareTully weighed and embodied Ifaroughoai ii* pages. The watrhfol ■pnHiiir ot lb* 

edilor haslikewiMintroduoed wbeleverpoCMSKiummediale imporlanco U> the American i^jaloiaa 

in ralaliun lo dlKases inrideni to our cumale which are little known in Englaud, ■> wrl) u ihuM 

puinlain which eipeiience here faai led to diflbrenl modes of praoiice ; and lie ha* ij>o aided larfelr 

lo Ihe oeriea of iltuilralion", believing thai in ibi» manner valuable awislanee any be raavrred To 

The work will, Iherafore, be found iboruugblf oa a lerei wlib 



ihe iiudeni in elueidaiing ili 

the moi>i advanced stale o" 

The addiiiuNs which lh« 

Ihe file of ll: 



ine oompaia of a single volume, i 
ordinary octavos. Believiui il lo 
be in ihe hands ofesery aludunt, th 



S: 



j eDDiJderably to tha valne nfabonk 
wlnjged, wharavar the K^liih lan- 
la be beyiuid all eoiapudsoa the btil 
rk oa Iha Prinsi^ and PrasUee ef 
whols nu^e or ncdleal lilaratuK. 



biitolugi 

whother ._ _ 
EsSliil»-U» 



. ._- .... . . lag clia malu oc thi 

BDt only of phjeisiaaa.lini of ' 
' iti, before bii readiia, where 






iooaat. One auraely 

, ._. — _ — tit aieful piaaUeal la- 

rmmalloa eiiodeMBd lau Itaa Leewrei— ertbaniaB- 
1y, kisd-htarttd, anasaumini gharacur of Ike Ite- 
lurerihlalai through hia work.— tead. Mid, Titm. 

Srofaadoalatlieirfonnh " 
iatinguiihed allrlbaica 



;s,?.ii 



Wd, but yel 
re prulttagfd 

six" 



ie CO tbe taUa uf every pbVhieian, and 

Tae leelarar'a ak 111, hie wiadoai, Wi liaiuw.aae 
equalled by lh( ease of Ills gnerfiiUlellnB, bla >l»- 

ofBsrilliolhirt.— ff. J, Jhrf-CMr Kfrin*. 

WauoB'a nnilvalM, parkaix agappraaebabt* 

vslty ■ 

Ckarliuwm MM, jnnHH. 

will iqoallT kail Iha reappcaiaact of ik<-weia of 
Dr. WarBtn m ikr fbrn afa aew-4 rnarth— ediltea. 
Wa nurely do Jaatita la nar owa fHritag a. aM, wa 
nrsaure,or Ike whole pnXWaiM.tfwa tMaa his 
for bi viag, la Us Iroubla aid IbibihI nf a tai|* 

Erasilee, made Idinra lo npfty tbe hIaiBi eaaae* 
y the ijihaaiiiup of tks puollsheCa siuek Of Um 
Ibird ediliua, wbleh baa bna Hverely fall fut ibe 
taat three yeara. F«Dr. Wataua kaa ai>t awrelit 



WALSHE <W. H. 



ihroHgb liie wbola^ 

aoBikt to brlnt np . 
inosit«tolai^oiii ■ 
af.di.s.ct.r. jBi 

, M. D., 



■ teaebiag tu Uie level uf A 



isltluniiaieienea.— Sril 



■rilly Callege, I 



now iiittuducad : iIk 
tj- pottesa direel prao- 



A PRACTICAL TKKaTISE ON DIiEAiSBd OF THE LUNGS; ii)cla« 

ihe Pnnnple- of I'hy-ical Diagncwis. A new Ajnericnn,rroni Ihi; Iblrd revised and inuel . 

laiged Loni-on ediiioa. In one Vol. oclivo, of 468 pagra (/h>I ItikaJ, June. iStiU.) tJ 3S. 

The pre'eni edilinn has been carelully revised and miicb entar^ed, 
(o be rewnilen. Descripliona of several di*eBH4. previouily oiuit 
caaHs and inuUo uf produotlon of Ibe more important aHeoiious, to fi 
tioal aii^BiSuanc*, ar* eucclnclly inquired into; an eUiirl ban been iiia 

■Mloinical eliarHrler* lo Ihe level uf Ibu wants ol tbe praciieai jihyitiian; aiul tbe dia^ 

pragnoris ol eavb eumplaint ar« more cumpleiely considered. Tne seciioot on Timthut and 
Ibe Appendix (concerning the btdiMOw of dimate on pulinixiary disonkrs), bave, upMislly, bean 
largely eimnrted.— Ai»l*«r'i Pr^aei. 

BT tMB tAJtt AUTHO*. 

A PRACTICAL TREATISE ON THE DISEASES OF THE HEART AND 

15REAT VESSEIA including ihe P(iiici[iles ,.f I'hy-ioal Diagno.is Third Ai ' - 

psgeii, I'llra cliilb. {Jml Ktadf.) 

Fr»m til Authar'i Pnfata. 
Tbe prmenl edition ha* boen eamfull]' revired ; much new niaiter has becnadi 
WOtk in a i«e«''ure remodulled. Nuiuerons faols and dwu'i'M.u*. mur^ „, 1^-^ ■ 
will be lound in (lie dr»cripiiod of lae prinuiple" of nhyfical il.iun,. . 
' ' i>o< the book. Seve ' ' 
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Haw and mnoti enlorsed odlHoo— (Jiut iMiMd.) 

WILSON lEHASMUS), F. R. 8. 

A SYSTEM OP HUMAN ANATOMY, Ocnerai and Special. A new and re- 

viKil Amvrican.rroni the ls»l iind enlBrgnJ Engli-h Cdiiiiin. EJiicilUy W, H. GoBKicnr, M. U,. 

Prule-M>r uf Aimlomy id Ihe Pen>»ytvnni* MediL'sJ Culleac, Itc. llluilrnlnl with ihm hundred 

and niiiety-nevcn engravings oa wiiud. Id one luge *ad eiquuitoly priuMd ocuvo Tolunuit ol 

orerAWllaTgapagcn; IcBtbcir. |3 ad. 

The publ»ber> Iruat that iIm well earned renutiiion lo long enjajvi b* thia work will be atom 
tbu uiairitaiDed byibe present ediiioo. BeBi<kP> verylhorougli reviaiOD Wibe luibor, il ba^bera 
mo*l eareAillv exaniiDed by Iha edilor, and Ihe edurit iif biilh hive been direeled la InlruHiieing 
•verytbing which increased experience in jl« UM bas nug^tied ai deririble lu rendvr il • oompleie 
lul-bDofe lor ItaoH leeliiM lo obuin or lo renew ao icquainlanM! with Human Analoiiiy, The 
■iBoBM orndditioB* which il baa (bu* received may be eslimaied Trom Ibe lacl Ibal Ihe preMsnl 

page rpquifiw lo keep the volume wiihin a oonvenieni liie. The edilur hai' eierciied the ulmotl 
caulien to nbliin enure accuracy in ifae leit, and bu largely increaivd tbc nuinber of iliuaira- 
liont. ot which there are about one hundred and Hfly more in Ibi) edition ihaii in the lui, ihua 
bringing di'tiaclly bulbre the eye of Ihe Bludeal every ttiing ofialeretl or imponanoe. 
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A SERIES OF PLATES ILLUSTRATING WILSON ON DISEASES OP 

THE SKIN; ouOFi^iiuuraiDeleen beautifully execuied plalet, of whiiih twelve are enjuinilely 

colored, prsseDiiuEthi-KoriiuilAiiaiuaiy Hid Piihulogy of Ihe Skin, and cunialning aoi<urale »- 

" liaraM.muctoribcmtheaiaeorDatBre. Prioa 
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DfUCM ptaleall laimpuiaible lo ifwak too highly 
The teptMtauUoBi of tka vanoaa furaia c^eataae- 
onadueaaearc a>*guUilr ueurau.aad Iha eulol- 
llgeieccil* alaiuit aay thing wa have met wiia IS 
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ON CONSTITUTIONAL AND HEKEDITAHY SYPHILIS, AND ON 

SYPHILITIC ERUPTIUNS. In one aniall octavo vuluaH. extra ululb, beauitlully prinied, with 
four eiiiuiailc colored plaiesgpcesentiiig wore thao thirty vaiieliea of syphilitic eruptUHU. n Hi, 



TUB DISSECTOR'S MANllALj or, Pnotia&l tnd Stirffiokl AnrntcMo;. TliinI 

AmedL'iiu, ifvni the tui reviwd and enlargrd Eiigliab ediiun MixlitMsd and rearmi.gni, by 
Wii^iAia KiiN-i. M. U., Demoflalralor ol Anaiomy m the Unioemiiy ol IVnuiylruia, lu nn - 
la royaJ Lim». wobimm, Imhsri wt Uti p^ai, with 164 Uluatratuwa. tv U. 




33 BLANCHABD ft LEA'S MKDICAL PUBLICATlOlf 8. 

WIN8LOW (FOFIBES), M. O., D. C. L., fce. 
ON OBSCURE DISEASES OF THE BBAIN AMD DISORDERS OF Ttt 

MIND; (beir iDcipiant Sympunni. Fulhulogy, Dib|^<w», Treaimenl, uid Propbjrlui*. 
'o volume, ot nearly 000 pages, (jnat InntJ.) 03 DO. 
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loaad LMtinr oa Mid' 



WEST (CHARLES). M. D., 



Dcw'a Qoipiial, Pbjrdejaa U 



la McMfiMlfW 



LECTUBES ON THE DISEASES OF WOMEN. Second Amcrieu, fran Aa 
fcuHxl Lufldon edilioD. In one bandMme ocWTO Tolume, eiln clolta, or about SOO pasv; 
pricefSSO. iNovRtadg, Jaty.imi.i 

•^aGrDiIemcnarbo received I he Brut porlion, a* iMoed io (be "MedicaJ Newa and Libniy," can 

DOW u.KDiilele Ibeir copies by piocutiog Part II, being page 300 to end, wuO Indei, Tille uuHst. 

dee., Svo., elolb, price 91. 
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daimtaaioa.piaoiieal BBTHeiauintppmrraiiinaTar 
pi^e—iV. V J«f~.J ;/inrf*(«H.*Cre(i, IBB8. 



aa4 childHS u not I» be found in any eoiiBlry.— 
Bnllurn Mirf. an* Buff. Jnnal, Juuaijr IBSS. 

We gl^llr fMo-nnieail W' I-clun. a. la lh.k..b. 
eit dutw iBiliartive lo all wlio are latere. leJ^ in 



> Han t>i aai or II, biieBy anil declOFXIr, thai 
■ka bMI work on tha auOJail la taj lasiuH' : 
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rlUah obiulrla n^kon~-KMmt. JM. Jaara. 
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peart^ — Fittiaig M<d. Jtmwm-U. 
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LECTURES ON TIIE DISEASES OP INFANCY AND CHILDHOOD. 
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